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FOREWORD 


It  is  desired  to  call  to  the  attention  of  the  public  that  although  the 
State  Board  of  Health  was  succeeded  by  the  State  Department  of 
Health  on  Aug.  6,  1914,  as  provided  by  chapter  792,  Acts  of  1914,  the 
present  Commissioner  of  Health  did  not  take  office  until  Nov.  2,  1914, 
being  in  charge  of  the  State  Department  of  Health  for  less  than  a 
month  of  the  fiscal  year  for  which  this  report  is  presented.  The 
Public  Health  Council  was  not  appointed  by  the  Governor  until 
Dec.  9,  1914,  after  the  close  of  the  fiscal  year  for  1914. 

The  first  actual  account  of  the  work  and  reorganization  of  the 
State  Department  of  Health  will  be  found  in  the  1915  annual  report 
of  the  State  Department  of  Health. 
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GENERAL  REPORT. 


In  accordance  with  the  provisions  of  chapter  211  of  the  Acts  of  1905, 
the  following  report  of  the  work  of  the  State  Department  (Board)  of 
Health  is  presented  for  the  fiscal  year  ended  Nov.  30,  1914. 

In  accordance  with  the  provisions  of  chapter  792  of  the  Acts  of 
1914,  the  State  Board  of  Health  was  superseded  on  Aug.  6,  1914,  by 
the  State  Department  of  Health.^ 

Dr.  Allan  J.  McLaughlin  of  the  United  States  Public  Health  Service 
was  appointed  by  His  Excellency  Governor  Walsh,  on  Sept.  30,  1914, 
Commissioner  of  Health  for  a  term  of  five  years,  and  entered  upon  the 
duties  of  the  office  on  Nov.  2,  1914.  On  Aug.  6,  1914,  the  Governor 
and  Council  appointed  Dr.  \Yilliam  C.  Hanson  as  Acting  Commissioner 
of  Health,  and  he  performed  the  duties  of  the  Commissioner  of 
Health  until  Nov.  2,  1914. 

On  Aug.  6,  1914,  when 'the  official  powers  and  duties  of  the  State 
Board  of  Health  expired  with  the  statute  under  which  that  Board  was 
appointed,  the  said  Board  was  constituted  as  follows:  — 

Henry  P.  Walcott,  M.D.,  Cambridge,  Chairman. 


Milton  J.  Rosenau,  M.D.,  Boston. 
Hiram  F.  Mills,  A.M.,  C.E.,  Lowell. 
Robert  W.  Lovett,  M.D.,  Boston. 


C.  E.  McGiLLicuDDY,  LL.B.,  Worcester. 
Clement  F.  Coogan,  Pittsfield. 
Joseph  A.  Plouff,  Ware. 


Mark  W.  Richardson,  M.D.,  Boston,  Secretary. 

The  following  is  the  act  creating  the  State  Department  of  Health, 
which  was  approved  by  the  Governor  July  7,  1914:  — 

Acts  of  1914,  Chapter  792. 

An  Act  to  create  a  State  Department  of  Health  and  to  amend  the 

Public  Health  Laws. 
Be  it  enacted,  etc.,  as  folloivs: 

Section  1.  There  is  hereby  created  a  state  department  of  health  which 
shall  exercise  all  the  powers  and  perform  the  duties  now  conferred  and  imposed 
b}^  law  upon  the  state  board  of  health.  The  state  department  of  health  shall 
consist  of  a  commissioner  of  health  and  a  public  health  council.  There  shall  also 
be  directors  of  divisions,  district  health  officers  and  other  employees  as  herein- 
after provided. 

'  The  public  health  council  of  the  State  Department  of  Health  had  not  been  appointed  at  the  close  of 
the  fiscal  year  (Nov.  30,  1914)  for  which  this  report  is  presented. 
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Section"  2.  The  commissioner  of  health  shall  be  appointed  by  the  governor, 
with  the  advice  and  consent  of  the  council,  and  he  shall  be  a  physician  skilled  in 
sanitarj'^  science  and  experienced  in  public  health  administration.  The  term  of 
office  of  the  commissioner  of  health  shall  be  five  years.  He  shall  receive  an 
annual  salary  of  sevent3'-five  hundred  dollars  and  shall  devote  his  entire  time  to 
his  official  duties.  The  commissioner  of  health  shall  be  the  administrative  head 
of  the  state  department  of  health.  His  powers  and  duties  shall  be  to  administer 
the  laws  relative  to  health  and  sanitation  and  the  regulations  of  the  department; 
to  prepare  rules  and  regulations  for  the  consideration  of  the  public  health  coun- 
cil; and,  with  the  approval  of  the  public  health  council,  to  appoint  and  remove 
directors  of  di\Tsions,  district  health  officers,  inspectors  and  other  necessary 
employees,  and  to  fix  their  compensation,  subject  to  the  approval  of  the  gov- 
ernor and  council,  witliin  the  limitations  of  appropriations  therefor.  Directors 
of  diATsions  and  district  health  officers  shall  be  exempt  from  ci\"il  ser^•ice  regu- 
lations. The  commissioner  of  health  shall  submit  annually  to  the  public  health 
council  a  report  containing  reconxmendations  in  regard  to  health  legislation; 
and  he  shall  perfonn  all  executive  duties  now  required  by  law  of  the  state  board 
of  health  and  such  other  duties  as  are  incident  to  liis  position  as  chief  executive 
officer.  He  may  direct  any  executive  officer  or  employee  of  the  state  department 
of  health  to  assist  in  the  study,  suppression  or  prevention  of  disease  in  any  part 
of  the  commonwealth. 

Sectjox  3.  The  public  health  council  shall  consist  of  the  conmiissioner  of 
health  and  six  members,  hereinafter  called  the  appointive  members,  at  least 
three  of  whom  shall  be  physicians,  and  who  shall  be  appointed  by  the  governor, 
with  the  advice  and  consent  of  the  council.  Of  the  members  first  appointed, 
two  shall  hold  office  until  the  first  daj'  of  'May  in  the  year  nineteen  hundred  and 
fifteen,  two  until  the  first  day  of  ]May  in  the  year  nineteen  hundred  and  sixteen, 
and  two  until  the  first  day  of  -Slay  in  the  year  nineteen  hundred  and  seventeen, 
and  the  terms  of  office  of  the  said  members  thereafter  appointed,  except  to  fill 
vacancies,  shall  be  three  j^ears.  Vacancies  shall  be  filled  by  appointment  of  the 
governor,  with  the  ad\-ice  and  consent  of  the  council,  for  the  unex]3ired  term. 
The  pubHc  health  council  shall  meet  at  least  once  in  each  month,  and  at  such 
other  times  as  they  shall  determine  bj'  their  rules,  or  upon  the  request  of  any 
four  members,  or  upon  request  of  the  commissioner  of  health.  The  appointive 
members  shall  receive  ten  dollars  a  day  wliile  in  conference,  and  their  necessarj' 
travelling  expenses  while  in  the  performance  of  their  official  duties.  It  shall  be 
the  duty  of  the  public  health  council  to  make  and  promulgate  rules  and  regu- 
lations; to  take  e%-idence  in  appeals;  to  consider  plans  and  appointments  re- 
quired by  law;  to  hold  hearings;  to  submit  annually  to  the  general  court,  through 
the  governor,  a  report,  including  recommendations  as  to  needed  health  legisla- 
tion; and  to  discharge  other  duties  required  by  law;  but  it  shall  have  no  admin- 
istrative or  executive  functions. 

Sectiox  4.  There  shall  be  in  the  state  department  of  health  such  di\-isions 
as  the  commissioner  of  health  may,  with  the  approval  of  the  public  health  councU, 
from  time  to  time  determine.  The  conmiissioner  of  health  shall  appoint  and 
may  remove,  with  the  approval  of  the  pubhc  health  council,  a  director  to  take 
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charge  of  each  di\ision,  and  shall  prescribe  the  duties  of  such  division.  The 
compensation  of  directors  of  divisions  shall  be  fixed  by  the  commissioner  of 
health,  within  the  limits  of  appropriations  therefor,  and  subject  to  the  approval 
of  the  governor  and  council. 

Section'  5.  Tlie  commissioner  of  health,  with  the  approval  of  the  public 
health  council  shall,  from  time  to  time,  divide  the  state  into  eight  health  districts 
and  shall  appoint  and  may  remove  a  district  health  officer  for  each  district,  with 
the  approval  of  the  public  health  council,  at  a  compensation,  subject  to  the  ap- 
proval of  the  governor  and  council,  not  exceeding  thirtj'-five  hundred  dollars  a 
year.  The  district  health  officers  shall  not  engage  in  any  other  occupation  and 
shall  give  their  entire  time  to  the  perfonnance  of  their  duties.  The  commis- 
sioner of  health  may,  from  time  to  time,  order  two  or  more  of  said  district  health 
officers  to  work  in  one  district  in  order  to  study,  suppress  or  prevent  disease. 
Each  district  health  officer  shall  have  all  the  powers  and  perform  the  duties  now 
pro\'ided  by  law  for  inspectors  of  health  and  further  shall,  under  the  direction  of 
the  commissioner  of  health,  perform  such  duties  as  may  be  prescribed  by,  and 
shall  act  as  the  representative  of  the  commissioner  of  health  and  under  his 
directors  shall  secure  the  enforcement  witliin  his  district  of  the  public  health 
laws  and  regulations.  Said  district  health  officers  shall  be  graduates  of  an  in- 
corporated medical  school  admitted  to  practice  in  the  commonwealth,  or  shall 
have  had  at  least  five  years'  experience  in  public  health  duties  and  sanitary 
science. 

Section*  6.  For  carrjnng  out  the  purposes  of  this  act  there  shall  be  appro- 
priated for  the  purposes  of  the  state  department  of  health,  over  and  above  the 
amount  already  appropriated  for  the  state  board  of  health  for  the  j'ear  nineteen 
hundred  and  fourteen,  the  sum  of  ten  thousand  dollars. 

Section  7.  Present  employees  shall  be  continued  in  office  until  their  suc- 
cessors are  appointed  and  qualified,  or  until  removed  by  the  commissioner: 
provided,  however,  that  no  emploj'ee  shall  be  removed  who  was  appointed,  or  is 
now  emploj'ed,  under  the  provisions  of  the  ci\dl  service  laws  and  regulations, 
other  than  for  cause,  except  division  heads  and  district  health  officers  who  shall 
be  appointed  as  hereinbefore  pro\ided. 

Section'  8.  Sections  one,  two  and  three  of  chapter  seventy-five  of  the 
Revised  Laws  and  all  other  acts  and  parts  of  acts  inconsistent  herewith  are 
hereby  repealed.     [Ajjproved  Jidy  7,  1914- 

New  Legislation. 

Acts  of  1914,  Chapter  484. 
Ax  Act  rel.\tive  to  the  Analyzing  of  Intoxicating  Liquors. 
Section  1.  The  state  board  of  health  shall  hereafter  analyze  all  samples 
of  intoxicating  liquors  submitted  to  it  for  that  purjiose  by  any  Hcensing  author- 
ity, board  of  health,  or  pofice  department  of  any  city  or  town.  Such  analysis 
shall  be  made  for  the  purpose  of  ascertaining  the  presence  of  any  poisons,  drugs 
or  other  substances  dangerous  to  health. 

Section  2.  This  act  shall  take  effect  upon  its  pas.sage.  [Approved  May  5, 1914- 
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Acts  of  1914,  Chapter  634. 
Ax  Act  rel.\tive  to  the  Sale  of  Sausage  Meat. 

Section  1.  For  the  purposes  of  this  act,  sausage  or  sausage  meat  is  defined 
to  be  a  comminuted  meat  from  neat  cattle,  swine  or  veal,  or  a  mixture  of  such 
meats,  either  fresh,  salted,  pickled  or  smoked,  with  or  without  added  salt  and 
spices,  and  cereal  and  the  like,  as  pro^ided  hereinafter,  and  with  or  without  the 
addition  of  edible  animal  fats,  blood  and  sugar,  or  subsequent  smoking. 

Section  2.  For  the  purposes  of  this  act,  sausage  shall  be  deemed  to  be  adul- 
terated :  — 

First.  If  it  contains  anj-  cereal  or  vegetable  flour  or  any  product  thereof  in 
excess  of  two  per  cent ; 

Second.  If  it  contains  any  coloring  matter,  or  any  substance  injurious  or 
deleterious  to  health ; 

Third.  If  it  contains  water  in  excess  of  an  amount  sufficient  to  make  the 
product  palatable  and  to  facihtate  mixing  and  placing  in  casings ; 

Fourth.  If  it  contains,  except  as  a  casing,  the  stomach  or  intestines  or  entrails, 
or  any  part  thereof,  except  hearts,  tripe  and  liver; 

Fifth.  If  it  contains  any  diseased,  contaminated,  filth}^  or  decomposed  sub- 
stance; or  if  it  is  manufactured,  in  whole  or  in  part  from,  or  contains  a  sub.stance 
produced,  stored,  transported  or  kept  in  a  way  or  manner  that  would  render  the 
article  diseased,  contaminated  or  unwholesome;  or  if  it  is  the  product  of  a  dis- 
eased animal  or  the  product  of  any  animal  which  has  died  otherwise  than  by 
slaughter. 

Section  .3.  It  shall  be  unlawful  to  sell  or  offer  or  expose  for  sale  sausage 
manufactured  contrarj^  to  the  pro\isions  of  this  act  or  adulterated  within  the 
meaning  of  this  act. 

Section  4.  ^^^loever  ^iolates  anj-  pro^ision  of  this  act  shall  be  punished  by 
a  fine  of  not  more  than  one  hundred  dollars  for  each  offence. 

Section  5.  Section  nine  of  chapter  two  hundred  and  thirteen  of  the  Re\ised 
Laws,  as  amended  bj'  chapter  six  hundred  and  fifty  of  the  acts  of  the  year  nine- 
teen hundred  and  thirteen,  and  said  chapter  six  hundred  and  fifty  are  hereby 
repealed;  but  this  repeal  shall  not  affect  any  suit  or  other  proceeding  now  pend- 
ing or  any  hability  or  penalty  alreadj'  incurred.     [Approved  June  6,  1914. 

Acts  of  1914,  Chapter  325. 

An  Act  relative  to  Establishments  for  the  Manufacture  of  Sausages 
OR  Chopped  ]Meat,  or  for  the  Breaking  or  Canning  of  Eggs. 
Section  1.  The  proprietor  of  e\&ry  establishment  for  the  manufacture 
of  sausages  or  chopped  meat  of  any  kind,  or  for  the  breaking  or  canning  of  eggs, 
shall  apply  for  a  hcense  to  the  mayor  and  aldermen  of  the  city,  the  selectmen 
of  the  towTi,  or,  in  a  town  ha\ing  a  population  of  more  than  five  thousand,  to 
the  board  of  health,  in  which  such  establishment  is  situated.  The  application 
shall  be  in  wTiting,  signed  and  sworn  to  by  one  or  more  of  the  owoiers  or  by  one 
or  more  of  the  persons  carrying  on  such  business  or,  if  a  corporation,  by  some 
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authorized  officer  tliereof,  shall  state  the  name  and  address  of  all  the  owners 
or  persons  carrying  on  said  business,  the  situation  of  the  establishment  in  which 
it  is  to  be  conducted  and  the  nature  of  the  products  thereof  to  be  sold  or  used 
for  food.  The  board  of  health  of  a  city  or  town  may  make  and  enforce  such 
rules  and  regulations  as  it  deems  necessary  for  the  conduct  of  all  establishments 
mentioned  in  this  act,  and  the  hcense  therefor  may  be  revoked  for  any  violation 
of  such  rules  and  regulations  after  notice  to  the  licensee  and  a  hearing  before 
said  board. 

Section  2.  Whoever  carries  on  an  establishment  for  the  manufacture  of 
sausages  or  chopped  meat  of  any  kind,  or  for  the  breaking  or  canning  of  eggs 
without  a  license  as  provided  herein  shall  be  piuiished  by  fine  or  imprisomiient 
at  the  discretion  of  the  court.    [Approved  April  8,  1914. 

The  Sale  of  Eggs  taken  from  Cold  Storage. 

Acts  of  1913,  Chapter  538,  amended  by  Acts  of  1914,  Chapter  545. 

An  Act  relative  to  the  Sale  of  Eggs  taken  from  Cold  Storage. 

Section  1.  ^\^lenever  eggs  that  have  been  in  cold  storage  are  sold  at  whole- 
sale or  retail,  or  offered  or  exposed  for  sale,  the  basket,  box  or  other  container  in 
which  the  eggs  are  placed  shall  be  marked  plainly  and  conspicuously  with  the 
words  "cold  storage  eggs",  or  there  shall  be  attached  to  such  container  a  placard 
or  sign  ha\ang  on  it  the  said  words.  If  eggs  that  have  been  in  cold  storage  are 
sold  at  retail  or  offered  or  exposed  for  sale  \vithout  a  container,  or  placed  upon  a 
counter  or  elsewhere,  a  sign  or  placard,  having  the  words  "cold  storage  eggs" 
plainly  and  conspicuously  marked  upon  it,  shall  be  displayed  in,  upon  or  im- 
mediately above  the  said  eggs;  the  intent  of  this  act  being  that  cold  storage 
eggs  sold  or  offered  or  exposed  for  sale  shall  be  designated  in  such  a  mamier  that 
the  purchaser  will  know  that  they  are  cold  storage  eggs.  The  display  of  the 
words  "cold  storage  eggs",  as  required  by  this  act,  shall  be  in  letters  not  less 
than  one  inch  in  height  and  shall  be  done  in  such  a  manner  as  is  approved  by 
the  state  board  of  health. 

Section  2.  Violation  of  any  provision  of  this  act  shall  be  punished  by  a 
fine  of  not  less  than  ten  dollars  nor  more  than  five  hundred  dollars  for  each 
offence. 

At  a  meeting  of  the  State  Board  of  Health  held  Aug.  7,  1913,  it  was 
voted  to  modify  the  regulation  made  June  5,  1913,  to  read  as  follows:  — 

The  sign  or  placard  required  by  section  1  of  chapter  538  of  the  Acts  of  1913 
to  be  placed  upon  or  immediately  above  cold-storage  eggs,  or  upon  the  basket, 
box  or  other  container  in  which  cold-storage  eggs  are  placed,  shall  consist  of 
the  words  "Cold  Storage  Eggs,"  printed  in  uncondensed  Gothic  type,  in  letters 
not  less  than  one  inch  in  height,  printed  in  black  on  a  white  background,  no 
other  lettering  to  appear  on  or  to  be  attached  to  said  sign  or  placard.  (This 
sign  or  placard  to  be  used  only  where  eggs  are  offered  or  exposed  for  sale.) 
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On  July  2,  1914,  the  State  Board  of  Health  voted  to  make  the  follow- 
ing regulation  concerning  the  proper  marking  of  cold-storage  eggs  when 
delivered  to  a  purchaser:  — 

The  marking  required  by  section  1  of  chapter  538  of  the  Acts  of  1913,  as 
amended  by  chapter  545  of  the  Acts  of  1914,  to  be  placed  upon  the  bag,  basket, 
box  or  other  container  in  which  cold-storage  eggs  are  placed,  after  having  been 
sold,  shall  consist  of  the  words  "Cold  Storage  Eggs,"  printed  or  stamped  in 
legible  letters  not  less  than  one  inch  in  height,  in  black,  purple  or  red  ink,  no 
other  lettering  to  appear  in  connection  with  the  words  "Cold  Storage  Eggs." 
(This  method  of  marking  to  appear  on  the  bag,  basket,  box  or  other  container 
in  which  eggs  are  delivered  to  the  purchaser,  and  on  all  containers  of  eggs  when 
sold  at  wholesale.) 

Laboratory  Facilities  for  the  Diagnosis  of  Venereal  Diseases. 

Acts  of  1914,  Chapter  295. 
An  Act  to  provide  Diagnostic  Facilities  for  Venereal  Diseases. 
Be  it  enacted,  etc.,  as  follows: 

The  sum  of  four  thousand  dollars  is  hereby  added  to  the  appropriation  of 
the  state  board  of  health  for  general  expenses  for  the  purpose  of  establishing 
laboratory  facilities  for  the  diagnosis  of  venereal  diseases.     [Approved  April  6, 

1914. 

Contagious  Diseases  due  to  Milk. 

The  following  notice  was  sent  to  each  physician  and  to  each  board 
of  health  in  Massachusetts:  — 

Boston,  March  1,  1914. 

Notification  of  Contagious  Disease  due  to  Milk. 
To  the  Medical  Profession  of  Massachtisetts. 

Your  attention  is  called  herewith  to  a  very  important  obligation  imposed  upon 
you  by  the  State  Board  of  Health  at  its  regular  meeting  held  Feb.  5,  1914. 

Section  8  of  chapter  75  of  the  Revised  Laws,  as  amended  by  chapter  670  of 
the  Acts  of  the  year  1913,  reads  as  follows:  — 

Section  8.  If  smallpox  or  any  other  contagious  or  ijafectious  disease  declared  by  the 
state  board  of  health  to  be  dangerous  to  the  public  health  exists  or  is  likely  to  exist  in  any 
place  within  the  commonwealth,  the  state  board  shall  make  an  investigation  thereof  and 
of  the  means  of  preventing  the  spread  of  the  disease,  and  shall  consult  thereon  with  the 
local  authorities.  It  shall  have  co-ordinate  powers  as  a  board  of  health,  in  every  city  and 
town,  with  the  board  of  health  thereof,  or  with  the  mayor  and  aldermen  of  a  city  or  the 
selectmen  of  a  town  in  which  there  is  no  such  board.  It  may  require  the  officers  in  charge 
of  any  city  or  state  institution,  charitable  institution,  public  or  private  hospital,  dispensary 
or  lying-in  hospital,  or  any  local  boards  of  health  or  the  physicians  in  any  city  or  town  to 
give  notice  of  cases  of  any  disease  declared  by  the  state  board  of  health  to  be  dangerous  to 
the  public  health.  Such  notice  shall  be  given  either  in  the  manner  prescribed  in  sections 
forty-nine,  fifty  and  fifty-two  of  chapter  seventy-five  of  the  Revised  Laws,  as  amended  by 
chapter  four  hundred  and  eighty  of  the  acts  of  the  year  nineteen  hundred  and  seven,  or 
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in  such  other  manner  as  the  state  board  of  health  may  deem  advisable.  If  any  such  ofificer, 
board  or  physician  refuses  or  neglects  to  give  such  notice,  he  or  they  shall  forfeit  not  less 
than  fifty  nor  more  than  two  hmulred  dollars  for  each  offence. 

Acting  under  the  provisions  of  this  section,  the  State  Board  of  Health,  at  a 
meeting  held  Feb.  5,  1914,  voted  that  beginning  March  1,  1914,  it  shall  be  the 
duty  of  the  officers  in  charge  of  any  city  or  State  institution,  charitable  institu- 
tion, public  or  private  hospital,  dispensary  or  lying-in  hospital,  or  any  local 
board  of  health  or  any  physician  in  any  city  or  town  to  give  immediate  notice 
(preferably  by  telephone  or  telegram,  "collect")  to  the  State  Board  of  Health, 
Room  145,  State  House,  Boston,  Mass.,  in  every  case  coming  to  their  notice  in 
which  typhoid  fever,  diphtheria  or  scarlet  fever  has  occurred  in  the  household 
of  any  person  engaged  in  the  production,  transportation  or  distribution  of  milk 
for  public  sale;  and  in  every  case  coming  to  their  notice  in  which  typhoid  fever, 
diphtheria  or  scarlet  fever  has  been  due,  or  presumably  has  been  due,  to  the 
consumption  of  milk  infected  with  material  derived  from  persons  infected  with 
said  diseases. 

If  you  will  make  every  effort  to  carrj^  out  the  provisions  of  these  regulations, 
the  State  Board  of  Health  will  be  enabled,  in  many  instances,  to  take  such  early 
and  appropriate  action  as  to  eliminate,  to  a  considerable  extent  at  least,  epi- 
demics of  the  above-mentioned  diseases  due  to  the  contamination  of  milk 
supphes. 

Trusting  that  we  shall  have  your  hearty  co-operation  in  this  matter,  I  am, 
Yours  very  truly, 

Mark  W.   Richardson,  M.D., 
Secretary  of  State  Board  of  Health. 

Pellagra,  Rabies  and  German  Measles. 
The  State  Board  of  Health,  at  a  meeting  held  May  7,  1914,  voted 
to  make   pellagra,   rabies   and   German   measles   reportable  under  the 
provisions  of  sections  49,  50  and  52  of  chapter  75  of  the  Revised  Laws. 

Pellagra  and  Rabies. 
Acting  under  authority  of  chapter  183  of  the  Acts  of  1907,  the  State 
Board  of  Health,  at  a  meeting  held  May  7,  1914,  voted  that  pellagra 
and   rabies   be   declared   diseases    "dangerous    to   the   public   health," 
within  the  meaning  of  chapter  213  of  the  Acts  of  1902. 

Pasteur  Treatment. 
The  hygienic  laboratory  of  the  Public  Health  Service  at  Washington 
supplies  to  State  health  officials  virus  for  the  treatment  of  rabies. 
The  virus  is  sent  in  the  form  of  small  pieces  of  rabbit  cord  in  bottles 
containing  glycerine.  Each  piece  represents  a  single  dose.  These 
pieces  of  cord  must  be  emulsified  before  being  used.  It  necessitates 
some  technical  skill  in  its  preparation  and  use.     The  L^nited  States 
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public  health  authorities  in  sending  the  virus  stipulate  that  it  shall  be 
administered  under  the  immediate  supervision  of  the  State  health 
authorities. 

In  accordance  with  this  stipulation  Pasteur  treatment  is  now  ad- 
ministered in  various  parts  of  the  State  by  physicians  who  are  in  the 
employ  of  the  State  Department  of  Health.  Early  in  August  a  com- 
plete course  of  treatment  was  given  to  a  young  man  in  Hyde  Park 
who  was  bitten  by  a  stray  dog.  Unfortunately,  the  dog  was  killed 
and  the  carcass  was  disposed  of  without  a  microscopic  examination. 

On  August  20  a  dog,  which  later  upon  microscopic  examination  of 
his  brain  proved  to  be  rabid,  ran  through  East  Cambridge  and  Charles- 
town  and  was  finally  killed.  It  bit  8  people  on  its  way,  4  in  Cambridge 
and  4  in  Boston.  The  4  Boston  cases  are  being  treated  at  the  Boston 
City  Hospital.  The  4  Cambridge  cases  are  receiving  Pasteur  treat- 
ment from  one  of  the  State  physicians. 

Dog  Bite  and  Rabies. 
The  following  circular,  relative  to  dog  bite  and  rabies,  was  issued 
on  Aug.  25,   1914,  and  a  copy  sent  to  the  local  board  of  health  and 
chief  of  police  in  every  city  and  town  in  the  State:  — 

Dog  Bite  and  Rabies. 
Prevalence  of  Doij  Bite. 
Dogs  run  about  more  freely  during  the  summer  months,  hence  the  reason  for 
the  greatest  number  of  dog  bites  at  this  season  of  tlie  j^ear. 

7s  the  Dog  Mad?    Has  the  Dog  Rabies?    Will  the  Person  bitten  have  Rabies? 

Unless  a  dog  is  extremely  violent  it  should  not  be  killed,  because  if  killed  earlj'' 
in  the  course  of  rabies,  microscopic  examination  of  the  dog's  head  may  fail  to 
show  evidence  of  the  disease.  The  physician  will  then  be  in  doubt  about  giving 
the  Pasteur  treatment  to  the  person  bitten.  Moreover,  the  person  bitten  suffers 
with  unnecessary  mental  anxiet}'. 

First  in  importance,  therefoi'e,  is  to  find  and  keep  the  dog  imder  observation. 
If  ten  days  elapse  and  no  symptoms  appear,  the  Pasteur  treatment  is  unnecessary. 

Local  Treatment  of  the  Wound. 
Wounds  caused  by  the  bite  of  a  dog  or  other  animal  suspected  of  having 
rabies  should  at  once  be  thoroughly  cauterized  with  fuming  nitric  acid,  preferably 
by  means  of  a  small  glass  rod  or  pipette. 

Laboratory  Diagnosis. 
Wlien  a  dog  or  other  animal  shows  sjTnptoms  of  rabies  it  should  be  chloro- 
formed or  shot.     If  shot,  it  should  be  done  with  a  pistol  and  the  bullet  enter  the 
forward  part  of  the  brain,  or  the  heart;  otherwise,  important  regions  for  exam- 
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ination  may  be  destroyed.  The  head  should  then  be  securely  packed  in  saw- 
dust and  ice,  and  shipped  with  all  possible  haste  to  a  local  laboratory  for  exam- 
ination, or  to  the  Department  of  Animal  Industry^,  State  House,  Boston,  Mass., 
and  the  said  dojiartment  notified  of  such  shipment.  Avoid  shipping  so  that  the 
head  will  reach  the  State  House  on  a  Saturday  afternoon  or  the  afternoon  before 
a  holida)%  and  hold  in  cold  storage. 

Compulsory  Reporting  of  Cases  of  Dog  Bite  and  Rabies. 
All  cases  of  rabies  are  now  required  by  law  to  be  reported  to  the  State  De- 
partment of  Health  through  the  board  of  health  of  the  city  or  town  in  which  the 
case  occurs,  and  every  case  of  dog  bite  should  be  so  reported  for  investigation. 

Suspicious  Symptoms  of  Rabies  in  Dogs  or  Other  Animals. 
If  a  dog  or  other  animal  shows  suspicious  symptoms  of  rabies,  the  fact  should 
be  reported  immediately  to  the  Department  of  Animal  Industrj-,  so  that  an  in- 
spector of  animals  may  be  detailed  to  act  promptly  and  effectively. 

Circulars  containing  a  description  of  the  symptoms  of  rabies  may  be  had  upon 
application  to  the  city  or  towm  clerk,  to  w^hom  such  circulars  are  supphed  by  the 
State  Department  of  Health,  as  required  by  section  132  of  chapter  102  of  the 
Re\dsed  Laws. 

Pasteur  Treatment. 

Pasteur  treatment  is  now  administered  in  various  parts  of  the  State  by  phy- 
sicians who  are  in  the  employ  of  the  State  Department  of  Health.  The  Aarus 
used  is  furnished  by  the  hygienic  laboratory^  of  the  United  States  Public  Health 
Ser\ace,  and  is  achninistered  in  accordance  with-their  stipulations. 

William  C.  Hanson,  M.D., 
Acting  Cojnmissioner  of  Health. 
Aug.  25,  1914. 

Rabies. 
A  number  of  inquiries  have  been  received  by  the  State  Department 
of  Health  relative  to  the  circular  "  Dog  Bite  and  Rabies,"  which  has 
been  issued  by  the  department.  The  questions  relate  to  the  time  when 
the  Pasteur  treatment  is  to  be  started,  how  to  obtain  the  virus,  and 
the  relation  between  the  local  animal  inspector  and  the  Department 
of  Animal  Industry.  The  following  circular  letter  to  boards  of  health 
was  therefore  issued  by  the  Acting  Commissioner  of  Health  on  Sept. 
30,  1914:  — 

To  the  Board  of  Health. 

Gentlemen: — ^  A  circular  was  recently  sent  to  you  from  the  State  Depart- 
ment of  Health  relative  to  dog  bite  and  rabies.  I  wish  once  more  to  call  your 
attention  to  the  necessity  of  starting  antirabic  treatment  as  soon  as  possible 
after  the  person  is  bitten.  Persons  bitten  by  animals  suspected  of  having  rabies 
should  receive  the  antirabic  treatment  whether  or  not  the  suspicion  is  confirmed 
by  microscopical  examination  of  the  brain  of  the  animal,  inasmuch  as  the  Xegri 
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bodies,  which  are  regarded  as  specific  of  the  disease,  are  not  always  present, 
possibly  because  they  have  not  developed  to  a  demonstrable  condition  at  the 
time  the  animal  was  killed. 

Should  you  have  a  person  to  whom  the  Pasteur  treatment  is  to  be  given,  notify 
promptly  the  office  of  the  State  Department  of  Health,  and  immediate  arrange- 
ments will  be  made  for  the  administration  of  the  virus  by  one  of  our  State  phy- 
sicians.   Both  the  virus  and  its  administration  are  free  of  cost. 

The  request  in  the  circular  that  notice  be  given  to  the  Department  of  Animal 
Industry  of  an}^  animals  sho^\^ng  signs  suspicious  of  rabies  is  not  intended  as  a 
substitute  for  the  requirement  of  section  5,  chapter  608  of  the  Acts  of  1912, 
which  reads :  — 

The  board  of  health  of  a  city  or  town,  any  member  or  agent  thereof  or  any  other  person 
who  has  knowledge  of  or  reason  to  suspect  the  existence  of  any  contagious  disease  among 
any  domestic  animals  in  this  commonwealth,  or  that  any  domestic  animal  is  affected  with 
such  contagious  disease,  whether  such  knowledge  is  obtained  by  personal  examination  or 
otherwise,  shall  immediately  give  notice  thereof  in  writing  to  the  commissioner  of  animal 
industry,  or  to  an  inspector  of  animals  for  the  city  or  town  where  the  animal  is  kept. 

It  would  be  well  for  your  board  to  request  that  reports  be  made  to  the  local 
inspector  of  animals  as  well  as  to  the  Department  of  Animal  Industry.  It  is 
hoped  that  with  such  notification,  both  to  the  local  inspector  and  to  the  Com- 
missioner of  Animal  Industry,  prompt,  efficient  and  co-operative  measures 
may  be  carried  out  in  deaUng  with  the  animal  in  question. 


Diseases  Dangerous  to  the  Public  Health. 

Owing  to  certain  conditions  which  arose,  it  seemed  extremely  de- 
sirable, in  the  interests  of  maintaining  the  public  health  of  the  State, 
to  amend  the  list  of  diseases  formerly  declared  by  the  State  Board  of 
Health  to  be  reportable.  A  petition,  for  instance,  had  been  received 
from  a  town  in  the  Commonwealth,  signed  by  several  hundred  citizens, 
stating  that  malaria  was  so  prevalent  there  that  the  factories  and 
other  industries  were  crippled.  It  was  forthwith  thought  advisable  to 
make  malaria  a  reportable  disease,  so  that  its  prevalence  in  certain 
parts  of  the  State  might  be  lessened  and  preventive  measures  under- 
taken. 

Another  illustration  of  the  desirability  of  amending  the  list  of  re- 
portable diseases  is  that  of  dog  bite  requiring  antirabic  treatment. 
Inasmuch  as  the  State  Department  of  Health  is  now  administering  the 
Pasteur  treatment  through  its  State  physicians,  it  is  necessary,  of 
course,  that  the  department  be  informed  at  the  earliest  possible  moment 
of  any  case  requiring  the  treatment.  For  the  above  and  similar 
reasons  the  list  of  diseases  dangerous  to  the  public  health  has  been 
amended  and  the  following  circular  was  issued  by  the  Acting  Com- 
missioner of  Health  on  Sept.  22,  1914:  — 
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Diseases  Dangerous  to  the  Public  Health. 
The  following  is  an  amended  list  of  diseases  declared  by  the  State  Department 
of  Health  to  be  reportable  under  the  provisions  of  sections  49,  50  and  52  of  chap- 
ter 75  of  the  Revised  Laws,  as  amended  by  chapter  480  of  the  Acts  of  1907. 
Householders  and  physicians  must  now  give  immediate  notice,  the  latter  in 
writing  over  their  own  signatures,  to  the  local  board  of  health  of  all  cases  of:  — 


Actinomycosis. 
Anterior  poliomyelitis. 
Anthrax. 
Asiatic  cholera. 
Chicken  pox. 
Diphtheria. 
Dog    bite    (requiring    anti-   | 
rabic  treatment).  | 

Dysenterj' :  — 

(a)  Amebic. 

(b)  Bacillarj-. 
Epidemic        cerebro-spinal 

meningitis. 
German  measles. 


Glanders. 

Hookworm  disease. 
Infectious   diseases   of   the 
eye :  — 
(a)  Ophthalmia     neona- 
torum. 
(6)  Suppurative         con- 
junctivitis, 
(c)  Trachoma. 
Leprosy. 
Malaria. 
Measles. 
Mumps. 
Pellagra. 


Plague. 

Rabies. 

Scarlet  fever. 

Septic  sore  throat. 

Smallpox. 

Tetanus. 

Trichinosis. 

Tuberculosis  (all  forms). 

TjTjhoid  fever. 

Typhus  fever. 

Whooping  cough. 

Yellow  fever. 


Cases  of  the  above  diseases  must  be  reported  by  the  local  board  of  health, 
uith  the  7}ames  and  addresses  of  the  patients,  to  the  State  Department  of  Health 
within  twentv-four  hours. 


The  following  circular,  relative  to  diseases  dangerous  to  the  public 
health,  was  issued  on  Dec.  18,  1914,  and  a  copy  was  sent  to  each 
physician  in  the  Commonwealth:  — 

Boston-,  Dec.  18,  1914. 

On  Dec.  15,  1914,  the  following  diseases  were  declared  by  the  State  Depart- 
ment of  Health  to  be  dangerous  to  the  public  health  and  so  reportable  by  law. 
Householders  and  physicians  must  now  give  immediate  notice  to  the  local  board 
of  health  of  all  cases  of:  — 


Actinomycosis. 

Anterior  poliomyelitis. 

Anthrax. 

Asiatic  cholera. 

Cerebro-spinal  meningitis. 

Chicken  pox. 

Diphtheria. 

Dog    bite    (requiring    anti- 

rabic  treatment). 
Dysentery:  — 

(a)  Amebic. 

(6)  Bacillary. 
German  measles. 


Glanders. 

Hookworm  disease. 
Infectious   diseases   of   the 
eye:  — 
(a)   Ophthalmia      neona- 
torum. 
(6)   Suppurative  con- 

juncti^-itis. 
(c)  Trachoma. 
Leprosy. 
Malaria. 
Measles. 
Mumps. 


Pellagra. 

Plague. 

Rabies. 

Scarlet  fever. 

Septic  sore  throat. 

Smallpox. 

Tetanus. 

Trichinosis. 

Tuberculosis  (all  forms). 

Typhoid  fever. 

Tj-phus  fever. 

Whooping  cough. 

Yellow  fever. 
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Your  attention  is  called  to  the  fact  that  in  accordance  with  the  provisions  of 
chapter  670  of  the  Acts  of  1913,  notice  of  cases  of  any  disease  declared  bj^  the 
State  Department  of  Health  to  be  dangerous  to  the  public  health  shall  be  given 
in  such  manner  as  the  State  Department  of  Health  may  deem  advisable.  On 
December  15  it  was  voted  that  such  notice  shall  be  given  by  physicians  on  postal 
cards  supplied  to  physicians  by  the  local  board  of  health  with  the  complete  list 
of  such  diseases  printed  thereon  for  their  information. 

Allan  J.  ]McLaughlix,  ]\I.D., 

Commissioner  of  Health. 

A  copy  of  the  following  circular,  issued  on  Dec.  28,  1914,  was  sent 
to  the  local  board  of  health  of  each  city  and  town  in  the  Common- 
wealth: — 

Boston,  Dec.  28,  1914. 
To  the  Board  of  Health. 

Gextlemex:  —  On  Dec.  1.5,  1914,  the  State  Department  of  Health  declared 
the  following  list  of  diseases  reportable,  as  dangerous  to  the  public  health,  under 
sections  49,  50  and  52  of  chapter  75  of  the  Revised  Laws,  as  amended  by  chapter 
480  of  the  Acts  of  1907.  On  Dec.  22,  1914,  the  State  Department  of  Health 
declared  this  same  list  of  diseases  dangerous  to  the  public  health  within  the  mean- 
ing of  the  provision  of  section  1  of  chapter  213  of  the  Acts  of  1902,  as  amended 
by  section  1,  chapter  386,  Acts  of  1907,  and  as  further  amended  by  chapter  380, 
Acts  of  1909,  which  provides  for  the  reimbursement  by  the  State  through  the 
State  Board  of  Charity  for  the  expenses  incurred  by  local  boards  of  health  for 
the  care  of  persons  ill  with  diseases  dangerous  to  the  public  health  within  the 
meaning  of  said  law. 


Actinomycosis. 

Anterior  poliomyelitis. 

Anthrax. 

Asiatic  cholera. 

Cerebro-spinal  meningitis. 

Chicken  pox. 

Diphtheria. 

Dog    bite    (requiring    anti- 

rabic  treatment). 
Dysentery :  — - 

(a)  Amebic. 

(b)  Bacillary. 
German  measles. 


Glanders. 

Hookworm  disease. 
Infectious   diseases   of   the 
eye :  — 
(a)  Ophthalmia  neonato- 
rum. 
(h)   Suppurative  conjunc- 
tivitis, 
(c)   Trachoma. 
Leprosy. 
Malaria. 
Measles. 
Mumps. 


Pellagra. 

Plague. 

Rabies. 

Scarlet  fever. 

Septic  sore  throat. 

Smallpox. 

Tetanus. 

Trichinosis. 

Tuberculosis  (all  forms). 

Typhoid  fever. 

Typhus  fever. 

Whooping  cough. 

Yellow  fever. 


Your  attention  is  called  to  the  fact  that  in  accordance  with  the  pro\asions  of 
chapter  670  of  the  Acts  of  1913,  notice  of  cases  of  any  disease  declared  by  the 
State  Department  of  Health  to  be  dangerous  to  the  public  health  .shall  be  given 
in  such  manner  as  the  State  Department  of  Health  may  deem  advisable.  On 
December  15  it  w^as  voted  that  notice  shall  be  given  by  physicians  on  postal 
cards  supplied  to  physicians  by  the  local  board  of  health  with  the  complete  list 
of  such  diseases  printed  thereon  for  their  information. 
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For  the  information  and  convenience  of  physicians,  therefore,  will  you  be 
good  enough  to  cause  to  be  printed  on  the  postal  cards  that  you  furnish  them  for 
the  notification  of  the  reportable  diseases  the  complete  list  of  the  diseases  men- 
tioned in  this  letter.  It  is  suggested  that  the  list  may  be  printed  in  fine  tjT)e  at 
the  bottom  of  the  blank  side  of  the  postal  card  or  on  the  left  portion  of  the 
address  side. 

Yours  very  truly, 

Allax  J.  McLaughlin,  M.D., 

Commissioner  of  Health. 

Food  Regulation's  made  by  Cities  and  Towxs. 
Chapter  448  of  the  Acts  of  1912  (amending  section  70  of  chapter  56, 
Revised  Laws)  makes  it  obligatory  upon  cities  and  towns  to  submit  to 
the  State  Department  of  Health  for  its  approval  any  regulations  they 
may  make  as  to  the  control  of  the  sale  of  food  products.  Such  food 
regulations  have  been  submitted  by  the  following  cities  and  towns:  — 

Approved  by  the  State  Board  of  Health:  — 
Chicopee:  food  regulations  approved  July  2,  1914. 
Fitchburg:  food  regulations  approved  ^Nlay  7,  1914. 
Haverhill:  food  regulations  approved  ]May  7,  1914. 
LawTcnce:  food  regulation  (Xo.  91)  approved  May  7,  1914. 
Melrose:  food  regulations  approved  ]May  7,  1914. 
Springfield:  ice  cream  regulations  approved  June  4,  1914. 
Woburn:  food  regulations,  approved  ]May  7,  1914. 

Approved  by  the  Commissioner  of  Health:  — 
HaverhiU:  milk  regulations  approved  Xov.  16,  1914. 
Northampton:  food  regulations  approved  Nov.  16,  1914. 

Water  Supply  and  Sewerage. 

The  State  Department  of  Health  presents  herewith  a  report  of  its 
doings  for  the  year  ending  Nov.  30,  1914,  under  the  provisions  of 
laws  relative  to  the  protection  of  the  purity  of  inland  waters,  as  re- 
quired by  chapter  75,  section  115,  of  the  Revised  Laws. 

The  Department  has  received  during  the  year  273  applications  for 
advice  with  reference  to  water  supply,  sewerage,  sewage  disposal  and 
matters  relating  thereto,  a  much  larger  number  than  in  any  previous 
year.  Of  these  applications,  43  were  in  relation  to  public  water  sup- 
plies, 139  to  w^ells  and  springs,  16  to  sources  of  ice  supply,  44  to  sew- 
erage, drainage  and  sewage  disposal,  10  to  the  pollution  of  streams, 
and  21  to  miscellaneous  matters. 
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Water  Supplies. 

Public  water  supplies  were  introduced  during  the  year  in  the  town 
of  Duxbury  and  in  the  Chelmsford  Water  District,  created  under  the 
provisions  of  chapter  641  of  the  Acts  of  the  year  1913. 

Of  the  353  cities  and  towns  in  the  State,  208,  containing  by  the 
census  of  1910  a  population  of  3,207,523,  are  provided  with  public 
water  supplies.  The  remaining  towns,  145  in  number,  contained 
158,893  by  the  census  of  1910.  There  are  only  6  towns  in  the  State, 
having  a  population  in  excess  of  2,500,  which  are  not  provided  with 
public  water  supplies,  viz.,  Dartmouth,  Somerset,  Sutton,  Templeton, 
Tewksbury  and  Westport.  Of  the  towns  having  a  population  between 
2,000  and  3,000  by  the  census  of  1910,  70  per  cent,  are  provided  with 
public  water  supplies,  while  about  40  per  cent,  of  those  having  a  popu- 
lation between  1,000  and  2,000  have  provided  public  works  for  the 
more  densely  populated  sections. 

Of  the  208  cities  and  towns  having  public  water  supplies,  165  are 
supplied  wholly  or  in  part  from  municipal  or  district  works,  while  43 
are  supplied  by  water  companies. 

The  sources  of  supply  used  during  the  past  year  included  63  natural 
lakes,  78  artificial  storage  reservoirs,  and  111  systems  of  ground  water 
supply,  the  total  number  of  separate  sources  used  being  approximately 
300.  Temporary  sources  of  water  supply  were  used  in  several  places 
under  the  provisions  of  chapter  25,  section  35,  of  the  Revised  Laws, 
during  the  very  dry  weather  of  the  summer  and  autumn. 

Rainfall  and  Stream  Flow  in  1914. 
The  rainfall  for  the  year  1914  up  to  about  the  middle  of  May  was 
considerably  in  excess  of  the  average,  especially  in  the  months  of 
March  and  April,  when  the  yield  of  streams  is  highest,  and,  in  con- 
sequence, practically  all  of  the  water  supply  reservoirs  of  tha  State 
were  filled  to  overflowing  by  the  middle  of  May.  From  May  13  to 
the  end  of  the  year  the  rainfall  was  deficient,  and  the  average  for  the 
entire  year,  judging  from  the  observations  thus  far  available,  was  from 
8  to  10  inches  less  than  the  normal.  From  the  observations  on  the 
Sudbury  River  watershed,  the  rainfall  was  most  seriously  deficient  in 
the  months  of  June,  September,  October  and  November,  but  was 
slightly  less  than  the  normal  also  in  all  of  the  other  months,  with 
the  exception  of  March  and  April.  The  total  rainfall  for  the  month 
of  September  was  0.29  of  an  inch,  and  for  October  1.60  inches,  a  total 
of  1.89  inches  in  these  two  months  when  the  normal  rainfall  is  7.24 
inches. 
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In  consequence  of  the  great  deficiency  in  rainfall,  especially  in  the 
latter  part  of  the  year,  storage  reservoirs  in  some  cases  became  con- 
siderably depleted  and  serious  shortage  was  experienced  in  the  water 
supplies  in  a  few  of  the  smaller  places,  especially  in  the  western  part 
of  the  State  where  dependence  is  placed  chiefly  in  many  cases  upon 
the  flow  of  a  stream.  In  cases  where  the  amount  of  storage  is  large 
in  proportion  to  the  yield  of  a  watershed,  depletion  of  reservoirs  is 
not  usually  serious  in  a  year  like  1914  if  the  consumption  of  water 
does  not  exceed  materially  the  capacity  of  the  source;  but  if  the 
drought  is  prolonged  through  the  winter  and  spring  seasons  and  the 
reservoirs  fail  to  fill  in  the  spring,  a  serious  shortage  in  many  such 
supplies  would  be  likely  to  occur  in  the  following  summer.  The  effect 
of  the  very  low  flow  of  streams  since  the  middle  of  last  May  is  un- 
likely to  be  serious  in  the  case  of  most  of  the  large  reservoir  supplies 
in  Massachusetts  if  there  is  a  normal  precipitation  during  the  coming 
winter  and  spring.  The  same  is  true  to  a  considerable  extent  of  the 
ground  water  supplies  where  the  yield  is  dependent  upon  the  storage 
of  water  in  deposits  of  sand  and  gravel. 

^^hile  the  present  drought  has  not,  generally  speaking,  aifected 
seriously  the  public  water  supplies  of  the  State,  its  effect  upon  the 
private  supplies  in  the  country  districts,  and  in  villages  unprovided 
with  public  works,  has  been  most  serious,  and  in  many  cases  it  be- 
came necessary  in  the  latter  part  of  the  year  to  haul  water  for  con- 
siderable distances  to  provide  for  domestic  requirements. 

Sanitary  Protection  of  Public  Water  Supplies. 

Under  the  authority  of  chapter  75,  section  113,  of  the  Revised 
Laws,  rules  and  regulations  have  been  made  during  the  year  for  the 
sanitary  protection  of  Horn  Pond,  used  for  the  water  supply  of  Ches- 
ter; Muschopauge  Lake,  used  for  the  water  supply  of  Holden  and 
Rutland;  Henshaw  Pond,  used  for  the  water  supply  of  the  Cherry 
Valley  and  Rochdale  Water  District  in  the  town  of  Leicester;  and 
Unquomonk  Brook,  used  for  the  water  supply  of  Williamsburg. 

Up  to  the  present  time  the  Department  has  made  rules  and  regu- 
lations for  the  sanitary  protection  of  the  sources  of  water  supph'  of 
the  following  cities  and  towns :  — 


Abington  and  Rockland. 

Amherst. 

Andover. 

Attleborough. 

Braintree. 

Brockton  and  Whitman. 


Cambridge. 

Chester. 

Chicopee. 

Concord. 

Danvers  and  Middle  ton. 

Easthampton. 
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Fall  River. 
Falmouth. 
Fitchburg. 
Gardner. 

Great  Barrington  (Housatonic) . 
Greenfield. 
Haverhill. 
Hingham  and  Hull. 
Holden. 
Holyoke. 
Hudson. 

Leicester  (Cherry  Valley  and  Roch- 
dale) . 
Lincoln  and  Concord. 
Lynn. 

Marlborough. 
Maynard. 
Montague. 
Northampton. 
North  Andover. 
Northborough. 


Norwood, 
Peabody. 
Pittsfield. 
Plymouth. 

Randolph  and  Holbrook. 
Rockport, 
Ru.ssell. 
Rutland. 

Salem  and  Beverly. 
Springfield. 

Springfield  and  Ludlow. 
Stockbridge. 
Taunton. 
Wakefield. 
Westfield. 
West  Springfield. 
'WejTTiouth. 
Williamsburg. 
Winchester. 
Worcester. 


Supervision  of  Water  Companies. 

By  the  provisions  of  chapter  787  of  the  Acts  of  the  year  1914,  en- 
titled "An  Act  to  provide  for  the  Supervision  of  Water  Companies 
by  the  Board  of  Gas  and  Electric  Light  Commissioners,"  the  duties 
of  the  State  Board  of  Health  in  relation  to  this  matter  ceased  on  July 
7,  1914,  except  as  to  actions  pending  when  this  act  became  effective. 

Previous  to  the  passage  of  chapter  787,  petitions  relating  to  the 
rates  or  service  furnished  by  the  Lenox  AVater  Company  in  Lenox 
and  the  Housatonic  W'ater  "Works  Company  in  Great  Barrington  w^ere 
considered  by  the  Board,  and  the  action  taken  thereon  in  each  of 
these  cases  is  as  follows:  — 

May  4,  1914. 
To  the  Board  of  Selectmen,  Lenox,  Mass. 

Gentlemen  :  ■ —  The  State  Board  of  Health  received  from  you  the  following 
petition  relative  to  improving  the  water  supply  of  the  town  of  Lenox :  — 

At  a  special  town  meeting  held  by  the  citizens  of  the  town  of  Lenox  Dec.  2,  191.3,  it  was 
voted  that  the  selectmen  investigate  the  feasibility  and  cost  of  furnishing  the  inhabitants 
of  the  town  of  Lenox  with  a  sufficient  supply  of  sanitary  water  and  report  at  the  annual 
town  meeting  to  be  held  the  first  Monday  in  March,  1914. 

In  carrying  out  these  instructions  of  the  citizens  we  request  you,  according  to  chapter 
319,  Acts  of  1909,  to  fully  investigate  the  working  principles  of  the  Lenox  Water  Company, 
and  to  take  action  compelling  the  said  company  to  supply  the  inhabitants  of  Lenox  with 
a  sufficient  supply  of  good  water  at  all  times  and  at  a  proper  cost.    We  beg  to  state  that 
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the  inhabitants  of  the  town  number  about  3,000,  and,  in  addition,  a  residential  population 
of  taxpayers  who  spend  their  summers  in  Lenox,  who  use  large  amounts  of  water  and  they 
number  about  2,000,  making  a  summer  population  of  about  5,000. 

We  suggest  and  hope  that  the  suggestion  will  meet  with  the  approval  of  your  Board 
and  that  the  Lenox  Water  Company  build  one  or  more  additional  retaining  reservoirs  of 
sufficient  capacitj^  to  assure  an  adequate  supply  of  water  at  all  times  to  the  inhabitants. 
That  each  of  the  reservoirs  be  attached  to  the  supply  pipe  and  made  to  work  independently 
in  case  there  should  be  any  cleaning  or  repairing  necessary.  It  will  not  be  necessary  to 
cut  off  the  water  supply  as  has  been  done  in  the  past.  That  a  filtration  plant  be  installed 
at  the  reservoir  and  that  a  satisfactory  and  fair  price  be  charged  for  the  water  and  if  you 
think  it  advisable  that  meters  be  established.  .  .  . 


In  response  to  this  petition,  the  Board  has  caused  the  works  of  the  Lenox 
Water  Companj^  to  be  examined  by  its  engineers  and  has  considered  the  infonna- 
tion  presented  as  to  the  capacitj'  of  the  sources  of  supplj',  the  quahtj'  of  the  water 
and  otlier  infomiation  relating  to  the  conditions  affecting  the  water  supply  of 
Lenox. 

As  a  result  of  this  examination,  it  appears  to  the  Board  essential  that  certain 
changes  and  improvements  be  made  in  these  works  and  in  their  method  of  opera- 
tion in  order  that  they  may  furnish  the  most  satisfactory  service  practicable 
for  the  inhabitants  of  the  town  of  Lenox.  It  appears  to  the  Board  that  the 
quantitj''  of  water  which  the  present  sources  of  supply  are  capable  of  yielding, 
without  the  use  of  Laurel  Lake,  may  be  sufficient  to  provide  an  adequate  supply 
for  all  the  reasonable  needs  of  the  inhabitants  of  the  town  at  all  seasons  of  the 
year.  It  is  possible,  however,  that  the  yield  of  the  sources  of  supply  is  not  as 
great  as  would  ordinarily  be  estimated  from  the  size  of  the  watershed  and  the 
storage  capacity  of  the  reservoir,  and  it  is  possible,  furthermore,  that  a  consid- 
erable part  of  the  water  is  lost  b}^  leakage  or  filtration  past  the  dams,  especially 
that  of  the  main  reservoir;  but  it  is  also  probable  that  much  water  is  either  lost 
by  leakage  from  the  main  pipe  lines  or  by  excessive  use  and  waste  by  consumers 
for  which  the  water  company  receives  no  adequate  return. 

The  increase  of  storage  upon  the  present  watersheds  of  the  company,  or  the 
addition  of  a  new  supply,  would  entail  a  very  considerable  additional  expense 
to  the  water  companj^  which  might  require  a  material  increase  in  water  rates,  and 
in  order  to  avoid  the  possibility  of  an  unnecessary  outlay,  the  Board  has  recom- 
mended that  a  Venturi  meter,  or  other,  suitable  and  efficient  measuring  device, 
which  will  measure  accurately  the  quantity'  of  water  now  supphed  to  the  town, 
be  provided  by  the  water  company,  also  that  a  number  of  individual  meters 
be  placed  upon  the  services  of  the  larger  consumers  with  a  view  to  determining 
whether  excessive  quantities  of  water  are  wasted  and  whether  the  water  com- 
panj^  obtains  a  proper  income  for  the  amount  supphed. 

The  Board  has  further  recommended  the  introduction  of  additional  gates  and 
blow-offs  on  the  distributing  sj'stem  to  diminish  the  annoyances  due  to  the 
shutting  off  of  the  water  and  to  the  disturbance  of  sediment  in  the  pipes  at  times 
of  making  repairs. 

The  Board  has  also  recoramended  a  careful  investigation  of  all  available 
sources  of  additional  supply  in  order  that  the  most  appropriate  source  may  be 
selected  whenever  an  additional  supply  becomes  essential. 
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When  the  re&'ults  of  investigations  herein  recommended  arc  available,  the 
Board  will  consider  what  further  improvements  are  required  in  the  water  sup- 
ply of  the  town. 

A  copy  of  the  recommendations  of  the  Board  to  the  Lenox  Water  Company 
is  inclosed  heremth. 

Mat  4,  1914. 
To  the  Lenox  Water  Company,  Lenox,  Mass. 

Gentlemen  :  —  In  response  to  a  petition  from  the  selectmen  of  the  to^\Ti  of 
Lenox  relative  to  improving  the  service  furnished  by  the  Lenox  Water  Com- 
pany, the  State  Board  of  Health  has  caused  the  works  of  the  company  and  the 
records  of  its  income  and  expenditures  to  be  examined  by  its  engineers  and  has 
considered  the  available  information  as  to  the  qualitj'  of  the  water  and  the  con- 
ditions under  which  it  is  supplied  to  consumers. 

The  chief  causes  of  complaint  are  the  inadequacy  of  the  supply  and  the  char- 
acter of  the  water,  especially  under  the  conditions  existing  in  the  latter  part  of 
the  year  1913,  when,  as  in  some  earlier  years,  the  reservoir  was  exhausted  and 
water  was  used  temporarily  from  Laurel  Lake. 

From  the  examinations  of  the  Board  it  appears  that  the  present  sources  used 
by  the  water  company  for  the  supply  of  the  tovni  of  Lenox,  exclusive  of  Laurel 
Lake,  are  probably  capable  of  yielding  in  a  very  dry  year  between  400,000  and 
450,000  gallons  of  water  per  day,  or  from  80  to  90  gallons  for  each  inhabitant 
of  the  town  in  the  summer  season,  according  to  the  estimate  of  population 
which  you  have  submitted.  There  is  at  present  no  means  of  measuring 
accurately  the  quantity  of  water  supplied  to  the  town  nor  the  amounts  used 
by  the  various  consumers,  so  that  it  is  impossible  to  deteiTnine  the  actual 
quantity  of  water  supphed  or  whether  any  considerable  portion  of  it  is  lost  by 
leakage  or  wasted  in  other  ways. 

It  appears  from  the  recent  examinations  that  there  is  a  considerable  leakage 
past  the  dam  of  the  Root  Reservoir,  so  called,  the  principal  source  of  supph^, 
and  there  are  indications  that  considerable  quantities  of  water  are  lost  from  the 
pipe  system  at  times  in  the  drier  portion  of  the  year  either  by  leakage,  waste  or 
excessive  use.  Under  these  conditions,  it  is  impracticable  for  the  Board  to  de- 
termine whether,  with  a  reasonable  use  of  water  and  the  prevention  of  leakage 
and  waste,  the  present  sources  of  supply  would  be  adequate  for  the  requirements 
of  the  town  or  whether  a  further  supph^  is  needed  at  once  or  likely  to  be  required 
in  the  near  future. 

In  view  of  these  conditions,  the  Board  recommends  the  installation  by  the 
Lenox  Water  Company  at  the  earliest  practicable  time  of  a  Venturi  meter,  or 
other  suitable  measuring  device,  upon  the  main  pipe  line  leading  from  the  Root 
Reservoir  to  the  town,  and  that  weirs  be  put  in  on  the  smaller  reservoirs, 
which,  in  connection  with  the  measurements  of  the  main  supplj^,  xvili  show 
with  reasonable  accuracy  the  actual  daily  quantity  of  water  used  for  the  supply 
of  the  town. 

The  Board  further  recommends  that  the  water  leaking  or  filtering  past  the 
dams,  especially  that  of  the  Root  Reservoir,  be  collected  and  accurate!}'  meas- 
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ured  to  determine  the  actual  amount  of  water  lost  in  this  manner.  The  Board 
furthermore  recommends  that  meters  be  installed  upon  the  service  pipes  of  a 
number  of  the  larger  consumers  of  water  and  upon  premises  where  there  appears 
to  be  a  considerable  amount  of  waste  and  the  actual  quantity  of  water  used  by 
such  consumers  determined. 

With  this  information  it  will  be  possible  to  determine  definitely  the  probable 
yield  of  the  present  sources  and  whether  they  are  capable,  with  restriction  of 
unnecessary  use  and  waste,  of  supplying  the  present  needs  of  the  town.  While 
it  is  possible  that  such  restrictions  in  the  use  and  waste  of  water  can  be  made 
as  will  reduce  the  consumption  to  an  amount  within  the  yield  of  present  sources, 
past  experience  indicates  that  an  additional  supply  is  likely  soon  to  be  required 
in  any  case,  and  the  Board  recommends  that  an  investigation  be  begun  at  once 
to  determine  the  sources  from  which  such  a  supply  can  best  be  obtained  and 
the  probable  cost  of  the  necessary  works. 

As  to  the  best  available  source  of  additional  supply,  the  Board  is  unable  to 
advise  you  at  the  present  time.  There  appears  to  be  a  favorable  site  for  a  dam 
a  short  distance  down  the  valley  from  the  present  dam  of  the  Root  Reservoir, 
and  it  is  possible  that  by  the  construction  of  a  new  dam  at  the  lower  location 
the  yield  of  your  present  watershed  could  be  very  greatly  increased.  In  any  case, 
the  necessary  investigations  should  be  made  at  this  place  to  determine  the  feasi- 
bility of  constructing  a  dam  in  the  location  indicated  and  the  probable  cost  of 
the  work  necessary  for  materially  enlarging  your  storage  reservoir  by  such  a 
plan. 

The  water  company  can  probably  also  obtain  water  by  gravity  from  sources 
on  the  easterly  side  of  the  Housatonic  River,  and  there  are  possibly  other  sources 
which  might  be  made  available  for  the  supply  of  the  town.  These  sources, 
and  any  others  from  which  there  appears  to  be  a  good  opportunity  for  obtain- 
ing a  satisfactory  water  supply  for  Lenox,  should  be  investigated  during  the 
coming  summer  season  when  the  conditions  are  favorable  for  such  work. 

In  regard  to  the  quaUty  of  the  water,  the  results  of  chemical  analyses  of  the 
water  supplied  from  the  Root  Reservoir  show  that  it  ordinarily  has  little  color 
and  contains  a  smaller  quantity  of  organic  matter  than  is  generally  present  in 
the  waters  of  ponds  and  reservoirs.  The  hardness  is  not  excessive  as  comjoared 
with  other  water  supplies  in  this  region,  and  the  water  on  the  whole  is  of  good 
quality  for  domestic  purposes  but,  like  the  waters  of  most  ponds  and  reservoirs, 
is  affected  at  times  by  gro^vths  of  organisms  which  impart  to  the  water  an 
objectionable  taste  and  odor.  It  appears,  also,  that  the  water  is  at  times 
affected  in  portions  of  the  distributing  system  by  the  presence  of  considerable 
quantities  of  suspended  matter,  due  very  probably  to  the  stirring  up  of  sedi- 
ment in  the  mains  in  the  course  of  repairs  or  new  construction.  The  water  is 
also  affected  at  times  by  the  presence  of  an  excessive  quantity  of  air  in  minute 
particles,  which  gives  the  water  a  milky  appearance  for  several  minutes  after  it 
is  drawn,  a  condition  which  may  be  due  to  the  necessity  for  further  air  valves 
on  the  main  pipe  lines. 

It  further  appears,  from  such  information  as  has  been  obtained,  that  the 
number  of  gates  on  the  water  sj^stem  is  smaller  than  advisable  and  that  when 
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repairs  or  changes  in  the  pipe  lines  are  required  it  sometimes  becomes  neces- 
sarj'  to  shut  off  the  water  in  large  sections  of  the  town.  It  is  advisable,  in  the 
opinion  of  the  Board,  that  additional  gates  be  put  in  and  at  the  same  time 
blow-offs  be  put  in  to  provide  for  flushing  the  mains  when  necessary,  especially 
at  times  when  the  water  has  become  turbid  on  account  of  repairs  on  the  pipe 
lines.  Much  of  the  objectionable  condition  of  the  water  during  the  past  year 
was  probablj'  caused  by  the  ver\'  low  level  to  which  the  resen^oir  was  drawn, 
and  it  is  likely  that  if  the  water  in  the  resers'oir  is  kept  at  a  much  higher  level 
and  improvements  in  the  pipe  sj-stem,  especially  by  the  introduction  of  gates 
and  blow-offs,  are  made  as  herein  suggested,  it  will  be  practicable  to  keep  the 
water  in  satisfacton,-  condition  at  all  times.  The  water  is  likely  to  continue  to 
be  affected  at  times,  in  common  vdth.  most  surface  water  supplies  drawn  from 
reservoirs  and  ponds,  by  noticeable  tastes  and  odors  due  to  growths  of  micro- 
scopic organisms  in  the  reser^-oir,  but  such  annoyances  are  unlikely  to  be 
serious  or  long  continued  if  the  drawing  of  the  reserv'oir  to  a  very  low  level  is 
avoided. 

If,  after  the  improvements  herein  recommended  have  been  carried  out,  the 
condition  of  the  water  is  foimd  to  be  seriously  objectionable,  further  improve- 
ment may  be  found  desirable,  and  the  question  of  the  possible  future  necessity 
for  filtering  the  suppl}'  should  be  taken  into  account  in  connection  with  any 
scheme  that  maj-  be  prepared  for  providing  an  additional  water  supph-  for  the 
town. 

The  Board  adA^ises  that  the  recommendations  contained  herein  be  carried 
out  under  the  direction  of  your  engineer  and  that  the  results  of  the  observaticns 
and  investigations  recommended  be  submitted  to  the  Board  at  the  earliest 
practicable  time. 

It  is  advisable,  in  the  opinion  of  the  Board,  that  the  temporary'  pumping 
plant  used  in  connection  with  Laurel  Lake  be  put  into  condition  for  efficient 
use  in  case  of  emergency  during  the  coming  summer,  and  for  this  purpose  ade- 
quate pumping  facilities,  including  larger  pipe  connections,  should  be  provided 
in  sufficient  season  to  meet  any  possible  requirements. 

JuxE  24,  1914. 
To  the  Housatonic  Water  Works  Con\pany,  Great  Barrington,  Mass. 

Gextlemex:  —  The  State  Board  of  Health  is  informed  that  you  are  giving 
further  consideration  to  the  question  of  improving  the  water  supply  of  Housa- 
tonic and  that  your  plans  for  improving  the  water  by  filtration  are  not  yet 
completed.  It  is  verj-  desirable  that  provision  for  the  improvement  of  the  quality 
of  the  water  supplied  to  the  villages  of  Housatonic  and  Van  Deusenville  be  ef- 
fected at  the  earliest  practicable  time  and,  since  it  appears  that  j'our  investi- 
gations indicate  that  it  wiU  not  be  practicable  to  construct  filter  galleries  or  wells 
near  Long  Pond,  it  is  reasonabh-  certain  that  any  scheme  of  improving  the  water 
supply  will  require  pimaping  the  water. 

In  x]ew  of  the  difficulty  of  constructing  and  maintaining  filters,  pumps  and 
the  necessary-  appurtenances  in  the  neighborhood  of  Long  Pond,  it  is  probable 
that  if  a  groimd  water  supply  can  be  obtained  in  the  neighborhood  of  your 
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present  pipe  lines  and  near  one  of  the  villages,  the  cost  of  construction  and 
maintenance  of  such  works  might  be  less  than  the  cost  of  a  suitable  filtration 
scheme,  and  the  quality  of  the  water  obtained  might  be  better  than  that  of 
Long  Pond  after  filtration. 

An  examination  of  the  region  shows  that  it  may  be  possible  to  obtain  a  ground 
water  supply  in  the  valley  of  the  Williams  River  in  the  lower  part  of  its  course, 
especially  in  the  neighborhood  just  north  of  the  point  where  it  joins  the  Housa- 
tonic  River,  and  conditions  for  obtaining  water  freety  from  the  ground  appear 
to  be  quite  favorable  along  the  westerly  bank  of  the  Housatonic  River  in  the 
neighborhood  of  and  above  the  Rising  Paper  Company  and  near  the  easterly 
bank  farther  downstream.  There  are  probably  also  other  localities  in  this 
region  in  which  porous  soil  is  found  from  which  ground  water  could  be  obtained 
quite  freely. 

The  ground  waters  in  this  region,  so  far  as  can  be  judged  from  the  tests  of  a 
few  private  wells,  are  probably  quite  hard,  though  not  much  harder  than  some 
of  the  other  waters  now  used  for  water  supply  purposes  in  Berkshire  County. 
If  a  sufficient  supply  of  good  water  not  affected  by  an  excess  of  hardness  can 
be  obtained  either  in  the  vallej'  of  Williams  River  or  in  the  vallej'  of  the  Housa- 
tonic River,  it  will  be  practicable  to  use  that  water  at  times  when  the  water  of 
Long  Pond  is  objectionable  and  probably  in  this  way  secure  for  the  villages 
water  at  all  times  free  from  objectionable  taste  and  odor  and  otherwise  of  good 
qualit}'  for  domestic  purposes. 

Considering  the  conditions,  the  Board  recommends  that  you  include  in  your 
investigations  a  thorough  study  of  the  practicabihty  and  probable  cost  of  ob- 
taining a  supply  of  water  from  the  ground  either  in  the  valley  of  the  WiUiams 
River  or  in  that  of  the  Housatonic  River  for  use  when  the  water  of  Long  Pond 
is  objectionable.  The  most  favorable  time  for  making  these  investigations  is 
in  the  summer  and  autumn  seasons  of  the  3'ear,  and  the  present  is  a  favorable 
time  to  begin  such  tests.  The  Board  will  assist  you  in  such  investigations,  if 
you  so  request,  by  making  the  necessan,'  analyses  of  water  from,  test  wells  and 
will  advise  you  as  to  any  location  for  wells  or  plans  for  an  additional  supply  that 
you  may  desire  to  submit  for  its  consideration. 

L'nder  the  provisions  of  chapter  319  of  the  Acts  of  the  year  1909, 
in  response  to  requests  from  the  Commissioner  of  Corporations,  the 
State  Board  of  Health  has  advised  as  to  the  issue  of  stock  or  bonds 
of  the  following  water  companies :  — 

Cohasset  Water  Company  (Cohasset). 
Southb ridge  Water  Supply  Company  (Southbridge). 
Cottage  City  Water  Compam-  (Oak  Bluffs). 
Scituate  Water  Company  (Scituate) . 

These  communications  are  as  follows:  — 
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Jan.  9,  1914. 
To  Hon.  William  D.  T.  Trefrt,  Commissioner  of  Corporations. 

Dear  Sir:  —  The  State  Board  of  Health  has  received  from  you  the  following 
request  relative  to  the  issue  of  additional  bonds  by  the  Cohasset  Water  Com- 
pany to  the  amount  of  $15,000:  — 

The  Cohasset  Water  Company  has  made  a  petition  for  the  approval  of  an  issue  of  S15,000 
worth  of  bonds  against  $25,483.93  expended  the  past  six  years  in  excess  of  securities  issued. 
Under  the  provisions  of  chapter  660  of  the  Acts  of  1913,  I  desire  your  advice  and  assist- 
ance in  determining  whether  the  value  of  the  plant  of  the  Cohasset  Water  Company  will 
warrant  the  additional  issue  of  bonds  to  the  amount  of  $15,000  and  I  am  enclosing  a  copy 
of  the  petition  filed  with  me,  a  statement  of  the  Cohasset  Water  Company  as  of  Sept.  1st, 
1913,  and  a  statement  of  the  company  showing  the  excess  of  moneys  expended  during  the 
last  six  j^ears  over  and  above  securities  issued. 

In  response  to  this  request,  the  Board  has  caused  the  works  of  the  company 
to  be  examined  by  its  engineers  and  has  considered  the  information  presented. 

It  appears  that  on  June  1,  1907,  the  stock  and  bond  issue  of  the  company 
amounted  to  a  total  of  $114,400,  of  which  $64,400  was  in  stock  and  $50,000  in 
bonds.  On  June  1,  1913,  the  stock  and  bond  issue  amounted  to  a  total  of 
$145,400,  of  which  $80,400  was  in  stock  and  $65,000  in  bonds.  This  amount 
does  not  include  an  issue  of  $19,600  worth  of  capital  stock  recently  authorized 
for  the  purpose  of  constructing  a  filter  and  laying  certain  pipes. 

An  examination  of  the  records  of  the  water  company  and  the  works  indicates 
that  the  outlay  for  actual  construction  during  the  six  years,  exclusive  of  the 
proposed  construction  recently  authorized,  is  probably  very  considerably  in  ex- 
cess of  the  amount  of  stock  and  bonds  which  the  company  now  desires  to  issue. 
Moreover,  an  examination  of  the  whole  plant  indicates  that,  if  this  additional 
stock  and  bond  issue  is  authorized,  the  amounts  issued  wiU  be  less  than  the 
probable  actual  cost  of  the  works. 

As  a  result  of  its  investigations,  the  Board  is  of  the  opinion  that  the  authoriza- 
tion of  an  issue  of  stock  and  bonds  to  the  amount  of  $15,000  worth,  in  addition 
to  the  amounts  thus  far  indicated,  would  still  leave  the  amount  of  stock  and  bonds 
issued  less  than  the  amount  actually  expended  in  the  construction  of  the  works. 

Jan.  9,  1914. 
To  Hon.  William  D.  T.  Trefry,  C ommissio7ier  of  Corporations. 

Dear  Sir:  —  The  State  Board  of  Health  received  from  you  on  Dec.  2,  1913, 
the  following  application  for  the  opinion  of  the  Board  as  to  whether  the  physical 
property  and  other  property  of  the  Southbridge  Water  Supply  Company  is  of 
sufficient  value  to  warrant  the  issue  of  additional  capital  stock  to  the  amount 
of  $100,000:  — 

I  submit  to  you  for  your  consideration  the  petition  of  the  Southbridge  Water  Supply 
Companj-  for  permission  to  issue  additional  capital  to  the  amount  of  One  Hundred  Thou- 
sand Dollars  ($100,000)  as  authorized  by  chapter  550  of  the  Acts  of  the  year  1913. 

The  petition  recites  that  it  is  necessary  to  issue  said  additional  capital  as  the  company 
is  about  to  make  extensions  to  the  system  to  supply  parts  of  the  town  not  reached  by  the 
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present  mains,  to  erect  a  building  to  be  used  as  a  shop,  and  to  increase  and  improve  the 
.  storage  reservoirs  and  filter  plant;  also  for  the  purpose  of  taking  up  the  outstanding  notes 
of  the  company  to  the  amount  of  Sixty  Thousand  Six  Hundred  Dollars  (S60,600). 

I  enclose  the  petition  of  the  company  for  authority  to  issue  said  stock,  and  also  a  sched- 
ule of  the  principal  items  of  the  property  of  the  Southbridge  Water  Supply  Company  and 
the  approximate  values  of  the  same,  and  a  statement  of  expense  for  construction  purposes 
paid  for  from  income  or  from  money  raised  on  notes  of  January  first  to  November  first, 
1913,  and  also  a  trial  balance  of  the  company  as  of  August  the  first,  1913. 

I  respectfully  request  your  opinion  upon  the  question  whether  the  physical  property 
and  other  property  of  the  corporation  is  of  sufficient  value  to  warrant  the  issue  of  such 
additional  capital. 
% 

In  response  to  this  application  the  Board  has  caused  the  works  of  the  com- 
pany to  be  examined  by  one  of  its  engineers  and  has  considered  the  information 
presented  as  to  the  extent,  character  and  present  condition  of  the  works,  the 
nature  of  the  proposed  new  construction  and  the  probable  cost. 

From  the  information  presented  to  the  Board  and  the  examinations  upon  the 
groimd,  it  appears  that  the  proceeds  of  additional  capital  stock  to  the  amount 
of  8100,000  will  be  no  more  than  sufficient  to  pay  for  taking  up  outstanding 
notes  to  the  amount  of  860,600  and  for  building  extensions  and  making  improve- 
ments as  follows:  a  pipe  line  to  Saundersdale  with  branches,  a  6-inch  pipe  ex- 
tension in  the  town  4,000  feet  in  length,  an  8-inch  fire  service  main  3,000  feet  in 
length  with  hydrants  and  other  appurtenances,  a  water  works  shop  and  store- 
house, and  an  addition  to  the  present  filtration  works. 

If  considerable  quantities  of  rock  or  other  unfavorable  conditions  are  en- 
countered in  lading  the  pipes  and  appurtenances,  the  cost  of  the  proposed  works, 
together  with  the  taking  up  of  the  notes,  may  be  greater  than  8100,000. 

The  Board  is  informed  that  the  present  amount  of  capital  stock  is  8100,000, 
that  there  are  no  outstanding  bonds,  and  that  when  the  outstanding  notes  are 
taken  up  and  the  stock  which  it  is  now  proposed  to  authorize  is  issued  the  total 
stock  issue  ■onll  amount  to  8200,000.  This  amount  is  e\adently  very  consider- 
abh'  less  than  the  cost  of  the  works,  including  the  proposed  extensions,  and,  in 
the  opinion  of  the  Board,  it  is  reasonable  to  authorize  the  issue  of  the  amount 
of  capital  stock  requested  in  the  petition. 

April  27,  1914. 
To  Hon.  Willia:m  D.  T.  Trefry,  Commissioner  of  Corporations. 

Dear  Sir:  —  In  accordance  with  your  request  of  Dec.  1,  1913,  for  an  opinion 
as  to  the  abilitj^  of  the  Cottage  City  Water  Company  to  issue  additional  bonds 
to  the  amount  of  815,000,  in  addition  to  the  875,000  worth  of  such  bonds  already 
issued,  the  State  Board  of  Health  has  caused  the  property'  of  the  Cottage  City 
Water  Companj^  to  be  examined  and  has  considered  the  information  presented. 

It  appears  that  the  total  stock  and  bond  issue  of  the  companj^  at  the  present 
time  amoimts  to  8175,000,  of  which  8100,000  is  in  stock  and  875,000  in  bonds. 
The  company  now  ^-ishes  to  issue  815,000  worth  of  additional  bonds  to  pay  for 
construction  work  carried  out  since  the  last  issue  of  bonds  was  approved,  May 
17,  1910.  The  total  amount  of  construction  carried  out  within  that  period  as 
reported  by  the  water  company  is  817,274.31,  the  principal  item  of  which  is  the 
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cost  of  a  10-inch  force  main  constructed  in  1913,  the  cost  of  which  amounted  to 
§10,628.89. 

The  results  of  an  examination  of  these  water  works  on  the  ground  and  of  the 
records  of  the  water  company  which  have  been  suppUed  to  the  Board  for  its 
information  indicate  that,  including  all  construction  since  1910,  the  probable 
maximum  cost  of  these  water  works  amounts  to  about  §13,000  in  excess  of  the 
amount  of  stock  and  bonds  ah-eady  issued.  There  are,  however,  certain  items 
which  miight  require  a  larger  outlay  at  the  present  time  than  when  the  works 
were  built,  but,  in  the  opinion  of  the  Board,  the  value  of  the  property,  judging 
from  the  information  available,  does  not  exceed  S190,000  at  the  presen*  time. 

Aug.  5,  1914. 
To  Hon.  William  D.  T.  Trefry,  CommissioJier  of  Corporations. 

Dear  Sir:  —  Your  petition  of  July  11,  requesting  advice  as  to  whether  or 
not  the  property  of  the  Scituate  Water  Company  is  of  sufficient  value  to  war- 
rant the  issue  of  additional  capital  stock  to  the  amount  of  $50,000,  was  con- 
sidered by  the  Board  at  its  meeting  on  July  30.  It  appearing,  after  consideration, 
that  it  was  impracticable  for  the  Board  to  complete  the  necessary  investigation 
to  determine  the  questions  raised  in  your  communication  before  the  Board  goes 
out  of  office,  the  Board  finds  that  it  is  unable  to  advise  you  in  this  matter. 

Examination  of  Sewer  Outlets. 

Under  the  provisions  of  law  requiring  an  annual  examination  of 
main  outlets  of  sewage  and  drainage  and  the  effect  of  sewage  disposal, 
th%  sewer  outlets  of  the  various  cities  and  towns  of  the  State  have 
been  examined  during  the  year. 

The  most  important  of  the  sewer  outlets  are  those  of  the  main 
drainage  district  of  the  city  of  Boston  and  of  the  north  and  south 
metropolitan  sewerage  districts,  which  serve  about  one-third  of  the 
population  of  the  entire  State.  The  outlet  of  the  main  drainage  sys- 
tem of  the  city  of  Boston  is  at  Moon  Island,  where  the  sewage  is 
discharged  from  reservoirs  on  the  first  hours  of  the  outgoing  tide  in 
a  quantity  amounting  to  approximately  100,000,000  gallons  per  day. 
This  outlet  has  now  been  in  use  for  thirty  years  and  the  conditions 
about  it  have  shown  very  little  change  for  many  years. 

The  sewage  of  the  north  metropolitan  system,  serving  a  population 
of  approximately  525,000,  is  discharged  continuously  into  the  sea  at 
Deer  Island,  lying  on  the  northerly  side  of  the  entrance  to  Boston 
Harbor.  The  total  amount  discharged  in  1914  amounted  approxi- 
mately to  an  average  of  56,000,000  gallons  per  day.  While  the 
amount  discharged  here  is  about  56  per  cent,  of  that  discharged  at 
Moon  Island,  in  consequence  of  continuous  discharge  the  rate  of  dis- 
charge per  hour  is  only  about  one-tenth  of  that  at  Moon  Island  during 
the  period  of  discharge  at  the  latter  outlet.     Moreover,  since  the  dis- 
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charge  at  Deer  Island  is  continuous,  the  sewage  is  much  fresher  than 
at  Moon  Ishmd  and,  the  quantity  being  much  smaller  and  the  tidal 
currents  much  more  favorable,  the  area  in  the  harbor  affected  by  the 
sewage  is  much  smaller.  This  outlet  has  now  been  in  use  for  twenty 
years  without  creating  objectionable  conditions,  except  as  regards  tT\e 
use  of  the  Hghthouse  near  the  outlet.  This  objection  could  be  re- 
lieved by  placing  the  outlet  in  deep  water,  v.hich  can  be  reached  a 
short  distance  off  this  point. 

The  main  outlets  of  the  south  metropolitan  or  high-level  sewerage 
system,  which  receives  the  sewage  from  a  population  of  approximately 
"275,000,  are  located  a  short  distance  north  of  the  westerly  end  of 
Peddock's  Island  in  the  deep  channel  of  Nantasket  Roads,  where  the 
sewage  is  discharged  at  a  point  about  30  feet  beneath  the  surface  of 
the  sea  at  low  tide.  Here  also  the  discharge  is  continuous  and  the 
effect  of  the  sewage,  which  amounted  in  1914  to  about  53,000,000 
gallons  per  day,  is  noticeable  only  in  a  very  limited  area.  The  high- 
level  system  receives  and  will  continue  to  receive  for  a  time  in 
the  future,  though  in  gradually  lessening  amounts,  a  considerable 
quantity  of  storm  water  from  combined  systems  of  sewers  which  is 
discharged  through  this  outlet  to  prevent  the  overflow  of  sewage  into 
local  waters  in  populous  sections  of  the  city.  The  main  sewer  itself 
is  capable  of  carrying  at  its  lower  end  about  300,000,000  gallons  per 
day,  but  the  outlets  beneath  the  harbor  constructed  in  the  beginnino- 
have  a  capacity  of  less  than  half  this  amount. 

Owing  to  the  high  flow  in  the  main  sewer  at  times  of  storm  during 
the  spring  of  1914,  an  additional  outlet  became  necessary  for  the  re- 
lief of  the  main  sewer  at  such  times,  and  the  construction  of  an  outlet 
for  that  purpose,  which  for  a  long  time  in  the  future  will  be  used  only 
for  a  few  days  in  each  year,  was  approved  early  in  the  summer. 

At  New  Bedford  work  has  progressed  during  the  year  on  the  con- 
struction of  the  main  intercepting  sewer,  and  the  dry-weather  flow 
from  several  outlets  discharging  into  Clark's  Cove  and  into  the  har- 
bor near  the  southerly  end  of  the  city  has  been  intercepted  and  is 
being  discharged  temporarily  at  the  screen  chamber  near  the  upper 
limits  of  Clark's  Cove. 

The  investigations  relative  to  the  removal  of  the  serious  nuisance 
caused  by  the  discharge  of  sewage  into  Lynn  Harbor,  carried  out  in 
connection  with  other  proposed  harbor  improvements,  were  presented 
to  the  city  and  rejected  in  the  latter  part  of  1913,  and  in  1914,  on  peti- 
tion of  the  city  of  Lynn,  the  State  Board  of  Health  and  the  municipal 
council  of  the  city  of  Lynn,  jointly,  were  directed,  by  chapter  63  of  the 
Resolves  of  that  year,  to  investigate  the  subject  of  sewerage  and  sewage 
disposal  for  the  city  and  report  to  the  General  Court  in  1915.     Owing 
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to  the  delay  caused  by  the  reorganization  of  the  Department,  this 
investigation  has  not  been  made  and  a  petition  for  an  extension  of 
time  for  the  completion  of  this  work  has  been  presented  to  the  Legis- 
lature by  the  joint  board. 

No  material  change  has  been  made  in  any  of  the  other  main  sewer 
outlets  discharging  into  the  sea  during  the  past  year.  Some  of  these 
outlets  are,  however,  objectionable,  notably  those  at  Fall  River,  where 
the  sewage  is  discharged  so  close  to  the  shores  of  Mt.  Hope  Bay  and 
the  Taunton  River  that  the  conditions  in  places  are  objectionable. 

The  sewage  from  the  main  outlet  at  Salem  spreads  over  a  consider- 
able area,  and,  though  no  serious  complaint  has  been  made  as  to  the 
conditions  there,  it  will  be  important  to  improve  this  outlet  when  a 
larger  discharge  main  becomes  necessary.  There  is  little  doubt  but 
that  an  excellent  outlet  for  this  sewage  can  be  found  in  deep  water 
at  no  great  distance  beyond  the  present  location. 

Sewage-disposal  Systems. 

The  most  notable  of  the  changes  and  improvements  in  systems  of 
sewage  disposal  during  the  past  year  is  the  completion  of  the  system 
of  sewage  disposal  at  Fitchburg  to  such  an  extent  that  a  considerable 
portion  of  the  dry-weather  flow  of  sewage  from  the  city  has  been  di- 
verted from  the  river  and  conveyed  to  treatment  works  located  on  lands 
in  the  valley  of  the  north  branch  of  the  Nashua  River  east  of  the 
city.  The  treatment  works  consist  of  five  preliminary  settling  tanks 
with  separate  compartments  for  the  digestion  of  sludge,  2.14  acres  of 
trickling  filters  of  crushed  stone  1  to  3  inches  in  size  and  10  feet  deep, 
and  four  secondary  settling  tanks  for  the  sedimentation  of  the  effluent 
after  it  passes  the  filters.  This  effluent  is  at  present  discharged  into 
the  north  branch  of  the  Nashua  River  without  further  treatment. 
The  works  were  put  in  operation  late  in  the  year  and  no  adequate 
opportunity  has  yet  been  afforded  of  testing  their  efficiency  during 
continued  use.  Tha  operation  of  the  filters  has  begun  satisfactorily, 
however,  and  nitrates  have  already  appeared  in  the  effluent. 

There  are  now  33  cities  and  towns  in  the  State  which  have  pro- 
vided works  for  purifying  their  sewage  or  subjecting  it  to  some  form  of 
treatment  for  the  removal  of  organic  matter  before  final  disposal. 
These  cities  and  towns  are  the  following:  — 


Amherst. 

Andover. 

Attleborough. 

Billerica. 

Brockton. 


Clinton. 

Concord. 

Easthampton. 

Fitchburg. 

Framingham. 
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Franklin. 

Gardner. 

Hopedale. 

Hudson. 

Leicester. 

Lenox. 

Longmcadow. 

Marion. 

jNLarlborough. 

jNIaynard. 

Medfield. 

]\Iilford. 


Natick. 

North  Attleborough. 

Northbridge. 

North  Brookficld. 

Norwood. 

Pittsfield. 

Soiithbridge. 

Spencer. 

Stockbridge. 

Westborough. 

Worcester. 


The  sewage-disposal  systems  have  been  examined  from  time  to  time 
during  the  year  in  practically  all  cases,  and  samples  of  sewage  and 
effluent  and  of  the  streams  into  which  the  effluents  are  discharged 
have  been  collected  at  such  intervals  as  would  show  in  general  the 
efficiency  of  the  works  and  the  effect  of  the  effluents  upon  the  streams 
into  which  they  flow.  The  improvement  noted  in  recent  years  in  the 
operation  of  the  sewage  purification  works  at  Marlborough,  Clinton, 
Hudson,  Natick  and  "Westborough  has  been  maintained  throughout 
the  year.  In  general,  the  year  has  been  a  favorable  one  for  the  satis- 
factory maintenance  and  operation  of  sewage-disposal  works  on  ac- 
count of  the  drought  and  the  consequent  reduction  in  leakage  into 
the  sewers  and  in  the  quantity  of  sewage  requiring  treatment.  Under 
these  conditions  it  has  been  practicable,  where  the  works  have  re- 
ceived the  necessary  care,  to  increase  materially  their  efficiency,  ex- 
cept in  cases  where  the  quantity  of  sewage  discharged  at  the  works 
is  in  excess  of  their  capacit.y.  This  is  the  case  at  Framingham,  ag- 
gravated somewhat  by  lack  of  necessary  care  of  the  works,  though 
there  has  been  an  improvement  in  this  respect  during  the  past  year. 
The  sewage-disposal  works  at  Framingham,  as  originally  constructed, 
were  adequate  for  the  efficient  purification  of  all  of  the  sewage  dis- 
charged from  the  town  for  many  years.  As  originally  constructed, 
much  fine  material  was  allowed  to  remain  on  the  surfaces  of  the  fil- 
ters and  very  little  underdrainage  was  provided  or,  in  fact,  found 
necessary.  The  works  have  now  been  in  continuous  use  for  twenty- 
five  years,  the  average  quantity  of  sewage  has  increased  from  about 
150,000  to  about  700,000  gallons  per  day,  and  the  works  are  now 
incapable  of  receiving  and  purifying  the  quantity  of  sewage  delivered 
to  them  unless  their  capacity  is  materially  increased.  The  capacity 
of  the  present  filters  can  be  increased  by  removing  the  fine  material 
from  the  surfaces  of  some  of  the  beds  and  by  providing  thorough  un- 
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derdrainage,  as  already  recommended  by  this  Department  in  a  com- 
munication to  the  town  dated  Feb.  2,  1914.  The  area  of  land 
controlled  by  the  town  is  so  great  that  the  filters  can  be  greatly  en- 
larged if  necessary-.  It  is  anticipated  that  the  work  of  improving 
these  filters  and  their  operation  so  as  to  prevent  the  overflow  of  sew- 
age into  adjacent  streams  will  be  undertaken  during  the  coming  year 
and  the  necessity  for  action  under  the  provisions  of  chapter  433  of 
the  Acts  of  1909  avoided. 

At  Gardner  the  purification  works  were  enlarged  and  improved  not 
long  ago,  but  the  efficiency  of  the  filters  is  not  yet  wholly  satisfactory 
owing  mainly  to  the  necessity  for  a  better  distribution  of  the  sewage. 

At  Southbridge,  where  adequate  works  have  been  provided  for  the 
treatment  of  the  sewage,  the  efficiency  of  purification  is  low,  owing 
mainly  to  lack  of  care  in  the  operation  of  the  filters.  The  same  is 
true  at  some  of  the  other  works,  especially  in  the  smaller  places. 

The  new  filters  at  Attleborough,  first  operated  in  the  latter  part 
of  1913,  have  been  cared  for  efficiently  during  the  past  year.  The 
quantity  of  sewage  as  yet  collected  in  the  sewers  is  not  large  and  in 
consequence  the  full  area  of  filters  has  not  been  used. 

During  the  past  year  the  operation  of  the  filter  beds  and  of  the  new 
trickling  filter  at  Brockton  has  received  careful  study  with  special 
reference  to  enlarging  these  works  to  meet  the  requirements  of  the 
increasing  quantity  of  sewage  now  requiring  purification.  The  in- 
vestigation has  also  included  a  consideration  of  methods  of  treating 
this  sewage  for  the  removal  of  sludge,  the  sewage  being  one  of  the 
strongest  delivered  at  any  of  the  disposal  works  of  the  State. 

At  Pittsfield,  where  a  considerable  portion  of  the  sewage  has  been 
discharged  untreated  into  the  Housatonic  River,  provision  was  made 
in  the  latter  part  of  the  year  for  pumping  all  of  the  sewage  to  the 
purification  works.  The  growth  of  Pittsfield  has  been  very  rapid  and, 
while  the  works  have  been  enlarged  somewhat  during  the  past  year, 
the  quantity  of  sewage  discharged  at  the  filtration  area  is  so  great 
that  a  further  material  addition  to  these  works  is  necessary  to  pro- 
vide adequately  for  the  purification  of  the  sewage. 

At  Andover  a  considerable  quantity  of  sewage  is  allowed  to  escape 
unpiu-ified  into  the  Shawsheen  River.  The  work  of  improvement  of 
the  filter  beds  has  been  continued  during  the  year. 

Unsanitary  Conditions  due  to  Lack  of  Sewerage. 
In  the  annual  report  for  1913  mention  was  made  of  certain  of  the 
larger  towns  in  which  seriously  objectionable  conditions  exist  due  to 
lack  of  provision  for  the  disposal  of  sewage.     Of  the  towns  mentioned 
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in  that  table,  Amesbury  has  provided  itself  with  a  system  of  sewerage 
during  the  past  year.     The  remaining  towns  are  the  following:  — 


Weymouth. 
Danvers. 
Braintree. 
Saugus. 
Bridge  water. 


Marblehead. 
Wliitman. 
Rockland. 
Stoughton. 


During  the  year  1914  investigations  relative  to  the  construction  of  a 
system  of  sewerage  were  made  in  Danvers  and  Bridgewater,  but  in 
the  other  towns  no  further  action  looking  to  an  improvement  of  the 
very  objectionable  conditions  resulting  from  the  lack  of  sewerage  has 
been  undertaken.  While  the  above  list  includes  only  the  larger  towns 
in  which  objectionable  conditions  due  to  lack  of  sewerage  have  be- 
come serious,  there  are  also  many  towns  of  somewhat  less  population 
where  the  conditions  are  equally  bad  owing  to  density  of  population, 
unfavorable  conditions  of  soil  for  the  absorption  of  sewage  discharged 
into  the  ground  and  other  circumstances. 

The  installation  of  systems  of  sewerage  by  cities  and  towns  depends 
upon  the  action  of  the  town  itself,  excepting  possibly  in  towns  affected 
by  special  legislation  relating  to  certain  rivers,  and  no  improvement 
in  respect  to  sewerage  can  be  secured  under  existing  laws  in  the  case 
of  any  town  until  the  town  itself  chooses  to  undertake  the  work. 

Pollution  of  Rivers. 

The  very  low  rainfall  and  consequent  low  flov/  in  the  streams  in  the 
latter  half  of  1914  reduced  very  decidedly  the  quantity  of  water  avail- 
able for  the  dilution  of  sewage  in  those  rivers  used  as  places  of  sewage 
disposal.  On  the  other  hand,  a  reduction  in  manufacturing  has  in 
many  cases  reduced  the  quantity  of  sewage  and  manufacturing  waste 
discharged  into  the  rivers,  tending  to  improve  their  conditions  as  com- 
pared with  previous  j'ears. 

The  most  seriously  polluted  streams  in  the  State  at  the  present 
time  are  the  Blackstone,  the  north  branch  of  the  Nashua  and  the 
Neponset  rivers,  all  of  which  are  badly  polluted  throughout  a  large 
part  of  their  courses.  The  Hoosick  River  also  is  very  badl}^  polluted 
throughout  its  course  in  the  State  below  North  Adams,  and  the  Assa- 
bet  River  still  receives  a  great  quantity  of  pollution  which  renders 
the  stream  objectionable  in  the  lower  portion  of  its  course.  The  pol- 
lution of  the  Blackstone  River  was  the  subject  of  careful  investiga- 
tion in  1913  by  direction  of  the  Legislature,  and  a  description  in  detail 
of  the  sources  of  pollution  of  this  stream  was  presented  in  the  annual 
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report  of  the  State  Board  of  Health  for  1913  (House  Document  Xo. 
2163),  pages  22  to  31.  The  examinations  of  the  present  year  have 
shown  little  change  in  the  condition  of  this  stream. 

A  very  thorough  investigation  of  the  condition  of  the  Merrimack 
River  was  made  in  1910  and  1911,  and  the  results  were  presented  to 
the  Legislature  of  1913  in  a  special  report,  printed  as  House  Docu- 
ment No.  2050.  The  investigations  of  the  past  year  show  that  the 
condition  of  the  Merrimack  River  as  it  enters  the  State  has  been 
about  the  same  as  in  the  past  few  years,  but  the  effect  of  the  pollu- 
tion which  it  receives  has  been  more  noticeable  below  Lawrence  and 
Haverhill  and  in  the  lower  portion  of  its  course  than  in  previous 
years.  Chemical  analyses  show  considerable  increase  in  organic  mat- 
ter below  Lawrence  and  Haverhill  as  compared  with  former  years, 
an  increase  which  may  have  been  due  in  some  measure  to  the  reduc- 
tion in  the  flow  of  the  stream  as  a  result  of  a  deficient  rainfall,  al- 
though the  quantity  of  pollution  discharged  from  the  mills  has  prob- 
ably been  less  than  usual. 

A  summary  of  the  condition  of  the  other  streams  as  compared  with 
previous  years  follows :  — 

Assabet  River. 
This  river  has  at  various  titaies  been  seriously  polluted  in  different 
parts  of  its  course,  the  most  serious  condition  in  recent  years  being 
found  below  Maynard,  where  the  river  receives  sewage  and  manufac- 
turing waste  from  a  very  large  woolen  mill  and  a  considerable  quan- 
tity of  sewage  also  from  the  town.  The  results  of  analyses  of  the 
water  during  the  past  year  have  shown  an  improvement  throughout 
much  of  the  course  of  the  river,  but  the  river  continued  to  be  ob- 
jectionable in  appearance  and  odor,  especially  below  Maynard,  during 
the  drier  portion  of  the  past  year.  In  the  upper  portion  of  the  valley 
of  the  river  below  Westborough,  the  conditions  have  been  better  than 
for  man 3'  years,  and  below  Hudson  somewhat  better  than  in  the  past 
three  years,  though  the  river  is  still  badly  polluted  by  manufacturing 
waste  at  this  point. 

Blackstone  River. 
The  Blackstone  River  below  Cherry  Valley  is  a  very  badly  pol- 
luted stream  and  it  is  offensive  to  sight  and  smell.  There  has  also 
been  an  increase  of  pollution  farther  down  the  river  at  the  outlet  of 
Curtis  Pond,  where  the  quantity  of  organic  matter  has  been  greater 
than  for  several  years.  Farther  downstream  below  the  Worcester 
purification  works  the  conditions  have  on  the  whole  been  rather  more 
objectionable  than  in  previous  years. 
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The  condition  of  this  stream  is  described  in  detail  in  the  annual 
report  of  the  State  Board  of  Health  for  the  year  1913,  to  which  refer- 
ence has  already  been  made. 

Charles  River. 
This  stream  receives  at  the  present  time  comparatively  little  con- 
tamination, the  most  serious  being  the  sewage  discharged  into  one  of 
the  tributaries  in  the  upper  part  of  the  watershed  by  the  town  of 
Franklin,  but  provision  for  the  purification  of  this  sewage  is  now  be- 
ing made  by  the  construction  of  sewage-disposal  works,  which  will 
be  put  into  operation  within  a  few  months.  Small  amounts  of  pol- 
luting matter  find  their  way  into  the  stream  from  factories  and  other 
sources  in  the  towns  through  which  it  flows,  but  in  general  the  condi- 
tion of  the  stream  is  unobjectionable,  except  for  a  few  cases  of  local 
pollution  in  the  lower  part  of  its  course. 

Chicopee  River. 

The  Chicopee  River  and  its  tributaries,  the  Ware,  Quaboag  and 
Swift  rivers,  have  shown  no  marked  increase  in  pollution  during  the 
past  year.  The  stream  known  as  Chicopee  Brook,  a  tributary  of  the 
Quaboag  River  flowing  through  Monson,  has  shown  considerable  in- 
crease in  pollution  during  the  past  year,  due  to  sewage  and  manufac- 
turing waste  discharged  into  this  stream  in  Monson.  Plans  for  the 
sewerage  of  this  town  have  already  been  adopted,  but  the  construc- 
tion of  the  works  has  not  yet  been  begun. 

The  Ware  River  is  polluted  seriously  by  manufacturing  waste  in 
the  upper  portion  of  its  course  and  by  sewage  and  manufacturing 
waste  discharged  into  the  river  at  Ware.  The  conditions  here  do 
not  appear  to  have  grown  worse  during  the  past  year,  but  if  the 
town  should  continue  to  grow,  provision  for  the  treatment  of  the 
sewage  will  become  necessary  in  the  near  future  in  order  to  maintain 
the  river  in  satisfactory  condition. 

Concord  River. 
The  two  main  tributaries  of  the  Concord  River,  the  Assabet  and 
Sudbury  rivers,  receive  considerable  pollution,  the  chief  point  of  pol- 
lution on  the  latter  stream  being  at  Saxonville,  where  sewage  and  wastes 
from  the  Saxonville  mills  are  discharged  into  the  stream.  Provision 
for  the  removal  of  these  wastes  is  under  consideration  by  the  town  of 
Framingham,  and  the  plans  provide  for  the  eventual  disposal  of  these 
polluting  matters  in  connection  with  the  sewage  of  the  town. 
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The  most  important  pollution  of  the  Concord  River  above  the  city 
of  Lowell  is  that  which  is  caused  by  the  discharge  of  manufacturing 
waste  into  the  stream  at  Xorth  Billerica,  where,  however,  the  condi- 
tions are  not  seriously  objectionable  at  present.  The  Concord  River 
in  the  city  of  Lowell  is  seriously  polluted,  and  its  condition,  as  well 
as  the  remedies  suggested  therefor,  is  described  in  the  report  relating 
to  the  Merrimack  River,  to  which  reference  has  already  been  made. 

Connecticut  River. 

The  Connecticut  River,  where  it  enters  the  State,  has  shown  no 
marked  increase  in  pollution  during  the  past  year.  In  its  course 
through  Massachusetts  it  receives  the  sewage  of  the  towns  and  cities 
along  its  banks,  including  Turners  Falls  in  Montague,  Hatfield,  South 
Hadley,  Holyoke,  Chicopee,  Springfield,  West  Springfield  and  Long- 
meadow,  and  also  from  a  portion  of  the  town  of  Amherst,  and  sewage 
is  also  discharged  into  a  number  of  its  tributaries  very  close  to  the 
main  stream,  especially  at  Greenfield,  Northampton,  Easthampton 
and  Amherst.  The  pollution  of  the  main  stream  has  shown  little 
change  during  the  past  year.  The  flow  of  the  stream  is  very  great 
in  proportion  to  the  quantity  of  sewage  it  receives,  and  the  effect  of 
pollution  is  not  serious  at  any  point,  though  there  are  a  number  of 
local  nuisances  caused  by  sewer  outlets  located  close  to  the  bank  of 
the  river  in  certain  of  the  cities  and  towns  through  which  it  flows. 

Of  the  smaller  tributaries  of  the  Connecticut  River,  the  Mill  River 
at  Northampton  shows  a  greater  amount  of  pollution  than  in  any 
previous  year,  but  as  there  are  no  dwelling  houses  along  the  banks  of 
this  river  between  the  sewer  outlets  of  the  city  and  the  point  where 
it  joins  the  Connecticut  River,  the  effect  of  the  gross  pollution  of  this 
stream  has  not  yet  apparently  become  very  objectionable.  There  is 
e\'idence  of  a  marked  increase  in  pollution  above  the  city  sewer  out- 
lets, however,  due  apparently  to  the  discharge  of  sewage  from  fac- 
tories directly  into  the  stream,  and  it  is  important  that  this  pollution 
be  eliminated  at  the  earliest  practicable  time. 

The  pollution  of  the  Manhan  River,  a  tributary  of  the  Connecti- 
cut flowing  through  Easthampton,  has  increased  greatly  in  recent 
years,  and  this  stream  is  likely  to  become  offensive  to  inhabitants 
near  its  banks  in  the  neighborhood  of  Mt.  Tom  Junction  at  no  dis- 
tant time  unless  some  provision  is  made  for  the  effective  disposal  of 
the  sewage  of  the  town  of  Easthampton,  much  of  which  is  now  dis- 
charged into  the  river  without  further  treatment  than  the  removal 
of  a  portion  of  the  organic  matter  by  sedimentation. 
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French  River. 
This  stream  is  badly  polluted  at  several  points  along  its  course, 
chiefly  by  manufacturing  waste,  but  the  most  objectionable  conditions 
are  found  below  Webster  just  above  the  boundary  of  the  State  of 
Connecticut,  where  the  river  is  polluted  both  by  the  waste  from  a 
large  woolen  mill  and  by  the  sewage  of  the  town.  The  river  below 
this  town  is  in  an  objectionable  condition,  which  should  be  relieved 
by  the  treatment  or  purification  of  at  least  a  part  of  the  sewage  and 
manufacturing  waste  which  it  now  receives. 

Hoosick  River. 
The  most  serious  pollution  of  the  Hoosick  River  is  caused  by  the 
sewage  of  Adams,  North  Adams  and  Williamstown,  and  its  condition 
throughout  that  portion  of  its  course  below  the  sewer  outlets  of  North 
Adams  has  been  objectionable  during  the  past  year. 

Ilousatonic  River. 
The  chief  pollutions  of  the  Housatonic  River  are  those  caused  by 
the  sewage  of  the  cities  and  towns  located  in  the  valley  of  the  stream 
and  the  wastes  from  numerous  mills,  especially  the  woolen  mills  lo- 
cated chiefly  in  the  city  of  Pittsfield.  There  are  partial  or  complete 
sewerage  systems  in  several  of  the  towns  in  the  valley,  and  while 
purification  works  have  been  installed  by  three  of  the  municipalities, 
—  Pittsfield,  Lenox  and  Stockbridge,  —  the  others,  especially  Dalton, 
Lee  and  Great  Barrington,  continue  to  discharge  their  sewage  un- 
treated directly  into  the  stream.  During  the  past  year  the  condition 
of  the  east  and  west  branches  and  also  of  the  southwest  branch  of 
the  river  in  the  city  of  Pittsfield  was  at  times  objectionable,  and  the 
main  stream  showed  evidence  of  serious  pollution  for  a  considerable 
distance  below  Pittsfield.  Farther  down  the  river  also,  at  Stockbridge, 
the  effect  of  pollution  was  more  noticeable  than  in  previous  3'ears. 
The  condition  of  this  stream  was  materially  improved  in  the  latter 
part  of  the  year  when  extra  pumping  facilities  provided  by  the  city 
of  Pittsfield  made  it  practicable  to  discontinue  the  direct  discharge  of 
sewage  into  the  river  below  that  city.  An  increase  in  the  capacity 
of  the  sewage-disposal  works  at  Pittsfield  will  be  necessary  before  all 
of  the  sewage  can  be  properly  treated,  and  the  same  is  true  of  the 
sewage-disposal  works  of  the  town  of  Lenox,  which  are  not  at  present 
adequate  for  the  treatment  of  all  of  the  sewage  of  the  town.  A 
further   marked   improvement  could   be  made   in   this   stream   by   the 
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removal  of  grease  from  wool-scouring  wastes  in  the  woolen  mills  in 
Pittsfield  and  the  discharge  of  these  wastes,  after  treatment,  into  the 
sewers  of  the  city, 

Merrimack  River. 
The  condition  of  the  Merrimack  River,  already  referred  to,  is  be- 
coming gradually  more  polluted,   especially   in   the  lower  part  of  its 
course.     The  following  recommendation  relative  to  the  regulation  of 
this  river  was  contained  in   the  report  of  last  year:  — 

...  It  appears  to  the  Board  advisable  that  a  limit  be  placed  upon  the  time 
in  which  these  objectionable  wastes  shall  be  allowed  to  discharge  into  the 
stream,  and  that  a  limit  of  time  should  also  be  specified  within  which  the  work  of 
improving  satisfactorily  the  condition  of  the  sewer  outlets  in  the  cities  and 
towns  along  the  river  shall  be  completed. 

Nashua  River. 
The  main  sewers  and  disposal  works  for  the  treatment  of  the  sew- 
age of  the  city  of  Fitchburg  were  completed  to  such  an  extent  in  the 
latter  part  of  the  year  that  a  considerable  portion  of  the  sewage  of 
the  city  was  removed  from  the  river  and  delivered  to  the  disposal 
works.  These  works  are  of  such  capacity  that  it  is  reasonable  to  ex- 
pect that  a  very  large  proportion  of  the  sewage  of  the  city  will  be 
efficiently  purified  during  the  coming  year.  No  action  has  yet  been 
taken  by  the  town  of  Leominster  toward  providing  a  system  of  sew- 
age disposal  for  that  town  and  the  prevention  of  further  gross  pollu- 
tion of  Monoosnock  Brook  and  the  north  branch  of  the  Nashua  River, 
into  which  that  stream  flows.  The  construction  of  works  for  the  dis- 
posal of  the  sewage  of  Leominster  will  require  considerable  time  and 
should  be  begun  without  further  delav. 


Taunton  River. 

The  Salisbury  Plain  River,  a  tributary  of  the  Taunton  River,  has 
shown  considerable  improvement  below  the  city  of  Brockton  during 
the  past  year  as  compared  with  previous  years.  The  Town  River, 
another  tributary,  has  shown  an  increase  in  pollution  below  the  town 
of  Bridgewater.  No  material  change  has  taken  place  in  the  condition 
of  the  Nemasket  River,  which  is  badly  polluted  by  the  sewage  of  the 
tow^n  of  Middleborough. 

The  chief  pollution  of  the  Taunton  River  is  caused  by  the  sewage 
of  the  city  of  Taunton,  which  renders  the  banks  and  bed  of  the 
stream  objectionable  for  a  considerable  distance  below  the  city.     The 
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time  within  which  the  construction  of  sewage-disposal  works  should 
have  been  begun  under  existing  laws  has  already  expired,  but  no  pro- 
vision has  been  made  for  the  treatment  of  the  sewage. 

Other  Rivers. 

Of  the  other  principal  rivers  of  the  State,  the  most  important  are 
the  Millers  River  and  the  Westfield  River,  the  former  of  which  is 
polluted  by  the  sewage  of  Athol  and  Orange  and  the  latter  by  the 
sewage  of  Westfield.  Neither  stream  shows  a  marked  increase  in 
pollution  during  the  year,  and  at  no  point  have  the  conditions  been 
found  seriously  objectionable. 

The  Deerfield  River  receives  comparatively  little  pollution,  except 
from  sewage  of  the  town  of  Greenfield,  which  is  discharged  into  the 
river  a  short  distance  above  its  mouth.  The  condition  of  the  stream 
has  not  been  objectionable  during  the  past  year. 

North  River  in  Salem  and  Peabody. 

Much  work  has  been  done  during  the  year  in  the  examination  of 
manufacturing  wastes  from  the  various  factories  in  Salem  and  Pea- 
body  which  discharge  their  wastes  into  the  main  trunk  sewer  having 
an  outlet  in  Salem  Harbor.  This  main  trunk  sewerage  system  has 
not  yet  been  completed  by  the  construction  of  a  pump  well  at  the 
pumping  station,  and  it  is  necessary  to  back  up  the  sewage  in  the 
sewer  to  a  considerable  depth  in  order  to  maintain  the  pumps  in 
satisfactory  operation.  In  consequence,  deposits  take  place  in  the 
sewer,  raising  materially  its  level  of  flow  and  resulting  in  considerable 
overflow  of  sewage  into  the  North  River,  especially  within  the  limits 
of  the  town  of  Peabody.  The  accumulation  of  deposits  in  the  main 
sewer  is  undoubtedly  materially  increased  by  the  fact  that  much  of 
the  manufacturing  waste  discharged  into  the  sewer  from  tanneries 
contains  an  excessive  quantity  of  suspended  matter,  some  of  which 
is  heavy  and  is  not  readily  carried  along  by  the  current  in  the  sewer. 
There  is  doubtless,  also,  a  considerable  precipitation  of  suspended 
matters  due  to  the  mixture  of  wastes  of  different  chemical  composi- 
tion in  the  sewer  itself. 

Considerable  work  has  been  done  in  securing  the  construction  of 
proper  sedimentation  tanks  at  the  various  factories  in  Peabody,  and 
when  all  of  the  factories  in  Salem  and  Peabody  are  provided  with 
suitable  tanks  considerable  relief  is  likely  to  be  experienced  in  the 
pollution  of  the  river,  but  it  will  be  difficult  to  maintain  a  proper 
flow  in  the  main  sewer  until  a  pump  well  has  been  installed  at  the 
pumping  station. 
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Neponset  River. 

In  the  valley  of  the  Neponset  River  there  has  been  a  considerable 
increase  in  pollution  below  Walpole,  but  in  other  parts  of  the  stream 
the  quantity  of  organic  matter  present  in  the  water,  as  shown  by  the 
chemical  analyses,  has  been  considerably  less  than  for  several  years. 
This  has  been  due  in  part,  no  doubt,  to  a  reduction  in  manufacturing 
and  in  part  "to  an  increase  in  the  use  of  water  from  storage  reservoirs 
for  the  dilution  of  the  wastes  discharged  into  the  stream. 

Actions  against  certain  mill  owners  discharging  polluting  wastes  into 
this  river  are  pending  in  the  courts. 

Improvement  of  Neponset  River. 

The  improvement  of  the  channel  of  the  Neponset  River  for  the 
purpose  of  draining  the  great  area  of  Fowl  Meadows  in  the  central 
portion  of  its  watershed  has  been  continued  through  the  year.  The 
total  amount  appropriated  for  this  purpose  under  the  provisions  of 
chapter  655  of  the  Acts  of  the  year  1911,  chapter  91  of  the  Resolves 
of  1913,  and  chapter  143  of  the  Resolves  of  1914,  is  $200,000,  includ- 
ing $5,000  for  land  damages  and  rights  in  land.  The  total  expendi- 
ture on  this  work  up  to  November  30  was  approximately  $168,641.19, 
in  addition  to  which  there  is  due  the  contractor  approximately 
$9,528.17,  which  is  reserved  under  the  terms  of  the  contract,  the  bal- 
ance remaining  being  approximately  $21,830.64.  The  total  excavation 
up  to  November  30  amounted  to  about  290,000  cubic  yards. 

The  act  of  1911,  under  which  the  work  is  being  carried  out,  required 
that  the  work  provided  for  should  be  done  substantially  in  accordance 
with  the  plans  set  forth  in  the  report  made  by  the  State  Board  of 
Health  to  the  Legislature  at  the  session  of  1897.  That  plan  provided 
for  carrying  the  work  of  improving  the  river  to  the  neighborhood  of 
the  mouth  of  Traphole  Brook  between  Sharon  and  Norwood.  By  the 
resolve  of  1914  provision  was  made  for  doing  such  work  in  extension 
of  the  former  work  as  appeared  in  the  judgment  of  the  Board  to  be 
immediately  necessary  for  the  preservation  of  the  health  of  the  resi- 
dents of  the  cities  and  towns  bordering  upon  the  river. 

There  had  been  a  material  filling  of  the  channel  of  the  river  above 
Traphole  Brook,  and  it  was  deemed  desirable  under  the  provisions 
of  the  law  to  extend  the  work  to  the  upper  edge  of  the  meadows  at 
a  point  about  2,100  feet  below  Dean  Street  in  Norwood.  It  was  also 
found  in  the  course  of  the  work  that  no  outlet  now  existed  to  Pur- 
gatory Brook,  which  stream  discharged  upon  the  meadows  about 
1,600  feet  from  the  main  river  and  flowed  over  the  surface  in  numerous 
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shallow  channels,  keeping  a  large  area  constantly  wet.  A  channel 
was  consefiuently  provided  for  this  stream  from  the  point  where  the 
well-defined  channel  of  the  brook  ceased  to  a  connection  with  the 
main  river. 

The  original  plan  did  not  include  provision  for  dredging  the  Canton 
River,  a  main  tributary  of  the  Neponset  entering  that  stream  above 
Neponset  Street.  The  channel  of  the  Canton  River  is  quite  crooked 
and  shallow  and  it  will  be  essential  in  any  case  to  dredge  for  a  con- 
siderable distance  above  the  outlet,  to  a  point  where  the  bottom  of 
the  stream  consists  largely  of  bowlders,  in  order  to  prevent  the  wash- 
ing of  fine  material  into  the  main  channel,  which  will  follow  the  lower- 
ing of  the  level  of  the  water  in  that  stream.  It  will  probably  be  found 
advisable  eventually  to  deepen  and  straighten  the  channel  of  Canton 
River  up  to  the  edge  of  the  meadows,  a  distance  of  about  4,000  feet, 
in  order  to  prevent  the  flooding  of  this  portion  of  the  meadows  between 
the  months  of  May  and  November. 

In  connection  with  the  work  of  dredging  the  river  the  material 
removed  from  the  bed  of  the  stream  has  been  disposed  of  along  the 
banks  of  the  river  by  the  consent,  in  most  cases,  of  the  owners  of 
the  land,  subject  to  the  condition  that  the  surface  of  the  material  be 
left  in  a  reasonable  condition.  This  work  has  been  finished  so  far 
as  the  dredging  has  gone  throughout  most  of  the  region  below  the 
meadows.  "Within  the  area  of  the  Fowl  Meadows,  where  the  value 
of  land  is  slight,  the  material  has  been  leveled  to  a  sufficient  extent 
to  prevent  its  being  again  carried  back  into  the  channel  of  the  stream 
or  leaving  unsightly  and  irregular  banks.  Most  of  the  material  through- 
out the  meadows  is  sand,  usually  quite  fine,  and  the  leveling  has  been 
effected  in  most  places  by  a  jet  of  water.  Experience  with  similar 
material  deposited  along  other  rivers  indicates  that  these  banks  will 
soon  become  covered  with  a  growth  of  vegetation.  Channels  have 
been  left  through  this  material  at  various  points,  wherever  necessary, 
to  allow  for  complete  drainage  of  the  meadows  into  the  river. 

The  work  remaining  to  be  done  at  the  end  of  the  year  consisted  of 
a  small  amount  of  dredging  in  the  upper  end  of  the  main  stream  in 
Norwood,  a  small  amount  in  the  Canton  River  and  the  final  cleaning 
up  of  the  bottom  of  the  stream  through  the  meadows.  There  also 
remains  a  considerable  amount  of  work  to  be  done  in  Hyde  Park 
and  especially  at  the  lower  end  of  the  proposed  channel  within  a  dis- 
tance of  about  three-quarters  of  a  mile  of  the  dam  at  Mattapan  Paper 
Mills,  which  forms  the  lower  limit  of  the  work. 

It  will  be  practicable  to  continue  the  dredging  to  completion  dur- 
ing  the   coming   winter,    but   the   work   of   disposing   properh'   of   the 
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material  deposited  upon  the  banks  at  places  where  dredging  is  done 
during  cold  weather  will  have  to  be  postponed  until  spring.  The 
limit  of  time  set  for  the  completion  of  the  work  has  been  extended  — 
in  view  of  the  increased  amount  of  work  required  by  additional  legis- 
lation —  to  May  15,  1915,  and  there  is  no  reason  to  doubt  from  pres- 
ent appearances  that  the  work  can  be  completed  easily  within  that 
time. 

Under  date  of  Dec.  24,  1914,  a  communication  was  received  from 
the  Metropolitan  Park  Commission  stating  that,  while  this  Depart- 
ment has  spread  the  material  dredged  and  deposited  along  the  banks 
of  the  river  within  the  limits  of  land  controlled  by  the  Metropolitan 
Park  Commission  to  such  extent  as  is  practicable  with  the  funds 
available,  the  material  has,  nevertheless,  not  been  spread  as  recom- 
mended by  their  landscape  architect  and  as  requested  of  the  Depart- 
ment in  the  beginning  of  the  work,  and  that  the  condition  in  which 
the  banks  of  the  river  are  left  in  these  lands  is  not  satisfactory  for 
the  purposes  of  that  commission.  The  commission  further  requests 
that  the  Department  request  of  the  Legislature  sufficient  funds  to 
dispose  of  this  material  satisfactorily  within  the  limits  of  the  Xepon- 
set  River  Reservation. 

At  the  request  of  this  Department,  the  Metropolitan  Park  Com- 
mission has  indicated,  tlirough  its  engineer,  the  extent  of  the  further 
leveling  of  this  material  desired  by  the  Metropolitan  Park  Commis- 
sion within  the  limits  of  the  Xeponset  River  Reservation,  and  it  is 
estimated  by  the  engineer  of  this  Department  that  the  cost  of  the 
work  would  probably  amount  to  about  86,000. 

So  far  as  the  sanitarj'  improvement  of  the  river  and  meadows  is 
concerned  this  expenditure  is  not  required,  but,  in  view  of  the  belief 
of  the  Park  Commission  that  the  present  position  of  the  material 
deposited  along  the  banks  of  the  river  within  the  Neponset  River 
Reservation  injures  these  lands  for  the  purposes  of  a  park,  the  De- 
partment brings  the  matter  to  the  attention  of  the  Legislature  and 
presents  herewith  an  estimate  of  the  probable  cost  of  the  work  for 
such  action  as  the  Legislature  may  deem  necessary  under  the  cir- 
cumstances. 

Reclamation  of  "Wet  Lands. 

Under  the  provisions  of  chapter  759  of  the  Acts  of  1913,  entitled 
"An  Act  to  provide  for  the  Reclamation  of  Wet  Lands,"  the  State 
Board  of  Agriculture  and  the  State  Board  of  Health,  acting  as  a  joint 
board,  are  authorized,  with  the  approval  of  the  Governor  and  Coun- 
cil, to  take  by  eminent  domain  any  tract  or  tracts  of  wet  lands  for 
the  purposes  of  reclamation,  cultivation,  etc.     The  amount  provided 
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for  this  purpose  by  the  act  of  1913  was  $15,000,  and  an  additional 
appropriation  of  $10,000  was  made  under  the  provisions  of  chapter 
596  of  the  Acts  of  the  year  1914. 

Various  tracts  of  land  have  been  investigated  under  the  provisions 
of  these  acts  by  direction  of  the  joint  board,  and  much  information 
has  been  collected  relative  to  certain  of  these  tracts.  The  total 
amount  expended  in  surveys  thus  far  made  has  amounted  to  $438.75. 

Definite  action  in  the  matters  committed  to  the  joint  board  under 
this  act  was  postponed  early  in  the  year  on  account  of  the  reorganiza- 
tion of  the  State  Board  of  Health. 

The  Lawrence  Experiment  Station. 

The  Lawrence  Experiment  Station  has  been  in  operation  for  twenty- 
six  years  and  has  always  been  of  great  value  in  supplying  necessary 
data  and  information  to  the  Department  for  its  use  in  replies  to  ap- 
plications for  advice  from  cities,  towns,  corporations,  individuals,  etc., 
on  matters  relating  to  treatment  of  water  or  its  purification,  sewage 
or  trade  wastes  disposal  and  purification,  and  many  other  sanitary 
subjects.  Chemical  and  bacteriological  laboratories  are  maintained  at 
the  station  and  many  questions  relating  to  the  subjects  mentioned 
above  are  studied. 

The  station  has  an  educational  value,  as  typical  examples  of  well- 
known  methods  of  treating  or  purifying  sewage  and  water  are  kept 
in  operation  there  and  are  often  examined  by  officials  concerned  with 
the  proposed  treatments  of  water  and  sewage,  and  it  is  also  frequently 
visited  by  students  and  instructors  from  the  medical  and  technical 
schools  in  the  State.  Further  than  this,  investigations  are  constantly 
being  made  at  the  station  in  regard  to  new  or  proposed  methods  of 
water  purification,  sewage  disposal,  etc.,  and  practically  all  the  bac- 
teriological examinations  of  the  public  water  supplies  of  the  State  are 
made  in  the  station  laboratories.  During  the  past  year  special  studies 
have  been  made  of  the  relative  efficiency  of  trickling  filters  of  dif- 
ferent depths,  of  the  disposal  and  utilization  of  sewage  sludge,  of  puri- 
fication of  sewage  by  aeration  in  tanks  containing  layers  of  slate, 
etc.,  and  of  the  purification  or  disinfection  of  water  by  means  of  liquid 
chlorine.  Bacteriological  examinations  of  1,400  samples  of  water, 
shellfish,  etc.,  and  chemical  examinations  of  about  400  samples  of 
sewage  and  trade  wastes  forwarded  by  the  engineering  division  to 
the  station  during  the  year  have  been  made,  and  the  usual  large 
amount  of  chemical  and  bacteriological  work  made  necessary  by  the 
investigations  at  the  station  has  been  carried  on. 
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State  Board  of  Examiners  of  Plumbers. 

At  a  meeting  of  the  State  Board  of  Health,  held  on  July  2,  1914, 
Mr.  James  C.  Coffey  of  Worcester  was  reappointed  to  the  State  Board 
of  Examiners  of  Plumbers. 

A  brief  report  of  the  work  carried  on  by  this  Board  in  1914  appears 
in  the  Supplement. 

Food  and  Drug  Inspection. 

The  number  of  samples  of  foods  and  drugs  collected  and  examined 
during  the  year  ended  Nov.  30,  1914,  was  9,680,  and  the  total  number 
since  the  work  was  begun  in  1882  has  now  reached  2.32,732. 

During  the  year,  138  prosecutions  were  made  in  the  various  courts 
of  the  Commonwealth,  bringing  the  total  number  to  4,410.  The 
details  are  presented  in  the  Supplement. 

Inspection  of  Liquors. 
The  work  of  the  Board  in  connection  with  the  duties  of  the  office 
of  inspector  and  assay er  of  liquors,  transferred  to  the  Board  in  1902, 
is  reported  upon  in  the  Supplement. 

Inspection  of  Dairies. 

During  the  year  ended  Nov.  30,  1914,  2,424  dairies  were  examined 
by  the  Board's  veterinarians.  The  number  of  proprietors  to  whom 
attention  was  called  relative  to  unclean  dairies  was  1,037. 

Of  the  total  number  of  dairies  examined,  2,404  were  situated  in 
Massachusetts  and  20  in  neighboring  States.  The  details  will  be 
found  in  the  Supplement. 

•  Slaughtering  Inspection. 

During  the  year  ended  Nov.  30,  1914,  there  were  appointed  517 
inspectors  of  slaughtering  in  the  cities  and  towns  throughout  the 
State,  this  being  an  increase  of  57  over  the  appointments  of  1913. 

A  more  detailed  report  will  be  found  in  the  Supplement. 

Cold  Storage  of  Food  Products. 

Licenses  were  issued  to  57  cold-storage  warehouses  —  an  increase 
of  10  over  the  number  issued  in  1913. 

Each  cold-storage  plant  renders  a  quarterly  report  on  all  goods 
placed  in  storage,  and  of  the  amount  of  articles  of  food  held  by  it  at 
the  end  of  each  quarter. 
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For  confiscations  on  account  of  articles  unfit  for  food  found  in  cold 
storage,  as  per  physical  and  chemical  analyses,  see  the  detailed  report  in 
the  Supplement. 

Sale  of  Eggs  taken  from  Cold  Storage. 
Under  this  law  20  cases  were  prosecuted,  and  19  of  these  were  con- 
victed during  the  year  ended  Nov.  30,  1914. 
For  detailed  information  see  Supplement. 


Vital  Statistics,  Distribution  of  Antitoxin  and  Vaccine,  etc. 
Reports  upon  Fatality  of  Certain  Diseases,  Official  Returns  of 
Deaths  in  Cities  and  Large  Towns,  the  Vital  Statistics  of  the  State, 
the  Production,  Distribution  and  Use  of  Diphtheria  Antitoxin,  Small- 
pox Vaccine  Virus,  Antimeningitis  Serum  and  Silver  Nitrate  Solution 
(1  per  cent.),  and  upon  Bacteriological  Diagnosis  are  presented  in  the 
Supplement. 

Routine  Work  of  the  Board. 


Statistical  Table  for  the  Year  ended  Nov.  30,  1914 
Whole  number  of  samples  of  food  and  drugs  examined, 
Samples  of  milk  examined  (included  in  the  foregoing), 
Number  of  prosecutions  against  offenders  during  the  year, 

Number  of  convictions  during  the  year, 

Amount  of  fines  imposed, 

Number  of  dairies  examined, 

Number  of  packages  of  antitoxin  of  1,500  units  each  issued  to  cities 

and  towns, 

Number  of  tubes  of  smallpox  vaccine  issued  to  cities  and  towns, 
Number  of  ampoules  of  tytihoid  vaccine  issued  to  cities  and  towns, 
Number  of  bottles  of  antimeningitis  serum  issued  to  cities  and  towns, 
Number  of  bacterial  cultures  made  for  diagnosis  and  release  of 

diphtheria  in  cities  and  towns, 

Number  of  examinations  made  for  diagnosis  of  tuberculosis, 
Number  of  examinations  of  blood  made  for  diagnosis  of  malarial 

infection, 

Number  of  examinations  of  blood  made  for  diagnosis  of  typhoid 

fever,  Widal  test, 

Number  of  cultural  tests  of  typhoid  and  paratyphoid  fever. 

Miscellaneous  examinations, 

Number  of  nitrate  of  silver  solution  outfits  for  use  in  cases  of  oph- 
thalmia neonatorum,  issued  to  cities  and  towns,        .... 
Number  of  notices  of  cases  of  infectious  diseases  received  and  re- 
corded under  the  provisions  of  chapter  75,  section  52,  Revised 
Laws, 


9,680 

6,008 

138 

114 

S2,438.50 

2,424 

118,561 

109,736 

21,498 

1,209 

6,371 
2,620 

59 

1,611 

293 

1,000 

2,969 


52,026 
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Force  employed  in  the  General  ^Vork  of  the  Board 

Secretary  ^  (to  August  6), 

Assistant  to  the  secretary  (to  August  6), 

Stenographers  and  clerks, 

Messengers, 

Supervising  inspector  of  dairy,  slaughtering  and  cold  storage 
Inspectors  of  slaughtering,         .        .        . 
Inspectors  of  cold  storage  of  food  products,    . 

Bacteriologist, 

Laboratory  assistants, 

Health  district  act:  — 

State  Inspectors  of  Health,        .       .       ... 

Assistant  to  the  State  Inspectors  of  Health,    . 

Stenographers  and  clerks, 


1 
1 
11 
3 
1 
2 
3 
1 
2 

11 
1 
5 


Total, 
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Force  employed  for  food  and  drug  inspection:  — 
Chemists  and  assistants,     .... 

Inspectors, 

Clerk, 


Total, 


Force  employed  at  laboratory  (Bussey  Institution): 

Pathologist, 

Expert  assistants, 

Laboratory  assistants, 

Stable  helpers, 


Total, 


11 


Under  the  Provisions  of  Sections  112  to  US  of  Chapter  75,  Revised  Laws. 
Applications  for  ad^-ice  from  cities,  towns  and  others:  — 
Relating  to  water  supply,  . 
Relating  to  ice  supply, 
Relating  to  sewerage  and  drainage. 
Relating  to  pollution  of  streams. 
Miscellaneous,      .... 


182 
16 
44 
10 
21 


Total, 


273 


1  On  Aug.  7,  1914,  the  State  Board  of  Health  was  reorganized  under  the  name  of  the  State  Department 
of  Health,  which  consists  of  a  Commissioner  of  Health  and  a  public  health  council  of  six  members. 
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Number  of  samples  examined  at  the  State  House  laboratorj' :  — 

Chemical  examinations  of  water  and  sewage,         .       .       .    7,757 

Microscopical  examinations  of  water, 2,436 

Special  examinations  for  lead  and  manganese,  .       .      302 

Special  examinations  (field  work)  for  carbonic  acid,  dissolved 

oxygen,  alkalinity  and  turbidity, 346 

Examinations  of  sewer  air  and  other  miscellaneous  exam- 
inations, fats,  alkalinity,  zinc,  arsenic,  etc.,         .        .  227      11,068 


Number  of  samples  examined  at  the  Lawrence  Experiment  Station:  — 
Chemical  examinations  of  water,  sewage,  ice  and  manufac- 

tural  wastes, 2,799 

Chemical  examinations  of  sand, 123 

^Mechanical  examinations  of  sand, 30 

Bacterial  examinations  of  water,  sewage,  ice  and  manufac- 

tural  wastes, 4,781 

Bacterial  examinations  of  shellfish, 61 


7,794 

Total 18,862 


Force  employed  at  Central  office :  — 

Chief  engineer, 1 

Assistant  engineers, 9 

Stenographers  and  clerks, 5 


Messenger, 1 


Force  emploj'ed  at  laboratory,  Room  502,  State  House :  — 

Chief  chemist, 1 

Assistant  chemists, 7 

Biologist, 1 

Stenographer  and  clerks, 2 


16 


11 


Force  employed  at  LaT\Tence  Experiment  Station :  — 

Assistant  chemists, 2 

Bacteriologists, 2 

Other  assistants  and  laborers, 4 


Total  ordinary  force, 35 
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The  number  of  applications  for  advice  under  the  provisions  of  the 
acts  relating  to  water  supply  and  sewerage,  received  since  July,  1886, 


1886, 
1887, 
1888, 
1889, 
1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 
1898, 
1899, 
1900, 


into  ope 

ration,  is 

as 

tollc 

>ws:  — 

8 

1901, 105 

22 

1902, 

93 

28 

1903, 

129 

38 

1904, 

125 

23 

1905, 

105 

53 

1906, 

130 

56 

1907, 

125 

51 

1908, 

134 

53 

1909, 

128 

52 

1910, 

139 

65 

1911, 

176 

59 

1912, 

149 

75 

1913, 

211 

79 

1914, 

273 

104 

Tot 

al, 

2,788 

Appropriations. 
The   appropriations   for   the  year  ended   Xov.   30,    1914,   as  recom- 
mended   by  the  Board  in  the  annual  estimates    made  under   the   pro- 
visions of  chapter  6,  section  26,  of  the  Revised  Laws,  were  as  follows :  — 


For  the  general  exx>enses  of  the  Board, 

For  the  investigation  of  anterior  poliomyelitis  (balance  from  1913) 

For  the  inspection  of  food  and  drugs, 

For  the  production  and  distribution  of  antitoxin  and  vaccine. 

For  the  purity  of  inland  waters, 

For  the  examination  of  sewer  outlets  and  Xeponset  River, 

For  the  super^-ision  of  water  companies, 

For  the  sanitary-  condition  of  the  Merrimack  River, 

For  the  Aberjona  River, 

For  printing  the  annual  report, 

State  Inspectors  of  Health, 

For  the  prevention  of  ophthahnia  neonatorum, 

For  slaughtering  and  meat  inspection, 

For  cold  storage  of  food, 

Total, 


840,500  00 

8.030  47 

17,500  00 

21.000  00 

36.000  00 

16,000  00 

1,000  00 

1,000  00 

1,000  00 

5,000  00 

38,800  00 

500  00 

5,000  00 

7,000  00 

8198,330  47 
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Expenditures. 
The   expenditures   under   the   different   appropriations   for   the   year 
ended  Nov.  30,  1914,  were  as  follows:  — 


General  Expenditures. 
Appropriation   (including  appropriations  for  typhoid  fever  and 

"Wassennann  test)  for  the  year  ended  Nov.  30,  1914,    . 
Credit  b}^  cash  returned  to  treasury, 


Salaries, 

Traveling  expenses. 

Express  charges,       .... 

Printing, 

Books,  subscriptions  and  binding,  • 

Advertising, 

Stationery,  maps  and  blue  prints. 

Postage  and  postal  orders. 

Telephone  and  telegraph  messages, 

TypewTiting  supplies  and  repairs, 

Laboratory  supplies. 

Sundry  office  supplies, 

Special  investigations, 

Extra  ser\aces, 

]Messenger, 

Labor  and  materials. 

Rent,  .       .     ' . 

Miscellaneous,  . 


$40,500  00 

85  88 

$40,585  88 

$17,530  46 

2,829  82 

90  99 

4,275  74 

673  18 

8  35 

441  37 

1,644  48 

480  46 

438  11 

702  70 

307  72 

26  60 

1,251  54 

239  69 

134  54 

733  37 

218  75 

Total, 


$32,027  87 


Fo)'  carrying  out  the  Provisions  of  the  Resolve  relative  to  the  Investigation  of  the 

Disease  known  as  Anterior  Poliomyelitis  or  Infantile  Paralysis  (Chapter  49, 

Resolves  of  1911). 

Appropriation,  balance  brought  over  from  1913,        ....       $8,030  47 

Credit  bj^  cash  paid  to  treasury  on  account  of  sales  of  animals,       .  35  00 


$8,065  47 

Salaries, $1,066  13 

Traveling  expenses, 50  32 

Printing, 33  19 

Postage, 16  05 
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Telephone  and  telegraph  messages, 

Laboratory  supplies, 

Purchase  of  animals, 

Food  for  animals,     . 

Express,     . 

Extra  services, 

Labor  and  materials, 

Miscellaneous,  . 

Services  of  veterinarian 


$2  99 

184  60 

615  86 

257  66 

36  43 

454  96 

176  88 

80  00 

14  78 

Total, 


$2,989  85 


Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts  for  the  Year  ended 

Nov.  30,  1914. 

Appropriation, $17,500  00 

Credit  by  paid  to  State  treasury,  unexpended  balance  of  money 

advanced  for  traveling  expenses, 46  61 


$17,546  61 


Salaries  of  analysts. 

Salaries  of  inspectors, 

Traveling  expenses, 

Purchase  of  samples, 

Apparatus  and  chemicals. 

Express,     .... 

Printing,    .... 

Books,  maps  and  stationery. 

Telephone  and  telegraph  messages  and  postage 

Sundry  laboratory  supplies,   . 

Typewriting  supplies  and  repairs 

Services  (cleaning  laboratory). 

Extra  services. 

Miscellaneous,  .... 


Total, 


,324  99 

,000  00 

,965  53 

565  96 

503  96 

6  42 

222  56 

392  50 

60  78 

25  04 

5  15 

120  90 

262  00 

12  42 


$17,468  31 


Expenditures  for  the  Production  and  Bislrihution  of  Antitoxin  and  Vaccine  for 

the  Year  ended  Nov.  30,  1914. 
Appropriation, $21,000  00 


Salaries, 

Apparatus,  chemicals  and  laboratory  supplies,  . 

Traveling  expenses, 

Express  charges, 


18,659  72 

3,947  80 

10  20 

57  69 
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Books  and  stationery,     .... 

Printing, 

Purchase  of  animals,       .... 
Horse  shoeing,  stable  equipment,   . 
Services  of  veterinary  surgeon, 

Food  for  animals, 

Rental  of  telephone,  messages  and  postage. 

Extra  services, 

Water,  gas  and  electric  lighting,  heating. 
Labor  and  materials,       .... 

Ice, 

Rent, 

Miscellaneous, 


$40  25 

277  99 

1,648  49 

7  00 

16  00 

2,974  22 

49  43 

150  05 

466  64 

395  08 

88  00 

2,008  32 

171  97 

Total, 


^20,968  85 


For  carrying  out  the  Provisions  of  the  Act  to  protect  the  Purity  of  Inland  Waters, 
and  to  require  Consultation  with  the  State  Department  of  Health  regarding 
the  Establishment  of  Systems  of  Water  Supply,  Drainage  and  Sewerage. 

Appropriation  for  the  year  ended  Nov.  30,  1914,       .        .        .        .      $36,000  00 


Salaries,  including  wages  of  laborers  at  Lawrence  Experiment 

Station, 
Apparatus  and  materials, 
Traveling  expenses. 
Express  charges. 
Books  and  binding. 
Maps  and  blue  prints,     . 

Stationery,  drawing  materials  and  typewriter  supplies 
Telephone,  telegraph  messages  and  postage, 
Services,  collecting  samples  and  reading  gauges, 

Labor, 

Special  investigation, 

Miscellaneous, 


$29,479  19 

1,260  09 

1,913  23 

■  1,558  47 

95  00 

156  33 

650  74 

109  32 

572  26 

18  00 

64  41 

122  31 

Total, 


35,999  35 


For  Examination  of  Seiver  Outlets,  under  the  Provisions  of  Section  4,  Chapter  75, 

of  the  Revised  Laivs. 

Appropriation  for  the  year  ended  Nov.  30,  1914,       ....  $16,000  00 

Salaries,  including  wages  of  laborers  at  Lawrence  Experiment 

Station,          . $12,625  83 

Apparatus  and  materials, 1,338  51 

Labor, •  34  40 
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Traveling  expenses, SI, 389  63 

Express  charges, 97  59 

Telephone  and  telegraph  messages  and  postage,        ....  75  89 

Ser\'ices,  collectmg  samples  and  reading  gauges,        ....  5  00 

Books,  maps,  blue  prints  and  binding, 91  13 

Stationery,  drawing  materials  and  tj'pewTiting  supplies,  .        .        .  109  31 

Miscellaneous, 81  54 

Eent, 150  OG 

Total :       .       .       .       .  §15,998  83 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Supervision  of  Water 

Companies  (Chapter  319,  Acts  of  1909). 

Appropriation  for  the  year  ended  Xov.  30,  1914,       ....  §1,000  00 

Salaries, 8810  00 

Traveling, 59  25 

Extra  services, 110  58 

Miscellaneous, 3  05 

Total, S982  88 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Sanitary  Condition  of  the 

Merrimack  River  (Chapter  505,  Acts  of  1909.) 

Appropriation  for  the  year  ended  Xov.  30,  1914,       ....  81,000  00 

Salaries, S726  67 

Travehng, 268  90 

Total 8995  57 


For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Aberjona  River  (Chapter 

291,  Acts  of  1911). 
Appropriation  for  the  year  ended  Xov.  30,  1914,       ....       S1,000  00 

Salaries, '     .  S970  56 

Travehng, 25  50 

Total, 8996  06 
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Expenses  under  the  Provisions  of  the  Act  to  provide  for  the  Establishment  of  Health 
Districts  and  the  Appointment  of  State  Inspectors  of  Health  {Chapter  537, 
Acts  of  1907;  Chapters  405  and  543,  Acts  of  WW;  Chapters  603  and  709, 
Acts  of  Wll)  for  the  year  ended  Nov.  30,  WI4. 

Appropriation,  838,800  00 

Salaries  of  State  Inspectors  of  Health, S22,000  00 

Assistants  to  the  State  Inspectors  of  Health,      ....  567  74 

Clerical  assistants,  office  of  State  Department  of  Health,        .  3,680  76 

Clerical  expenses  of  State  Inspectors  of  Health,  including  typewTiting,      650  99 

Extra  ser\'ices,  office.  State  Department  of  Health,  ....  142  00 

Extra  services,  public  stenographers, 4  75 

Travehng  expenses.  State  Inspectors  of  Health,         ....  6,259  55 

Travehng  expenses,  assistants  to  the  State  Inspectors  of  Health,  .  205  51 

TypewTiting  supphes,  State  Inspectors  of  Health,     .        .        .        .  '  11  65 

Typewriting  supphes,  office.  State  Department  of  Health,       .        .  288  15 

Printing,  administrative  purposes, 209  46 

Printing,  public  information, 57  50 

Books, 5  00 

Laboratory'  and  experimental  work, 8  06 

Office  supplies.  State  Inspectors  of  Health, 31  09 

Office  supphes,  office.  State  Department  of  Health,  ....  66  04 

Postage, 304  53 

Express, 45  28 

Telephone  and  telegraph, 286  48 

Research  field  work, 41  80 

MisceUaneous, 29  45 

Total, S34,895  79 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Prevention  of  Ophthalmia 

Xeonatoruni  {Chapter  4^8,  Acts  of  WW). 
Appropriation  for  the  year  ended  Nov.  30,  1914,       ....  $500  00 

Ophthahnia  outfits, S285  60 

Total, S285  60 
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For  carry mg  out  the  Provisions  of  the  Act  relative  to  the  Cold  Storage  of  Food  Prod- 
ucts (Chapter  652,  Acts  of  1912). 
Appropriation  for  the  year  ended  Nov.  30,  1914,       ....        $7,000  00 

Salaries, $5,754  00 

Traveling  expenses, 743  45 

Printing, ^ 45  18 

Stationer}^,  office  and  type-^Titing  supplies, 18  70 

Express  and  telephone  messages, 8  34 

Extra  services, 32  45 

Purchase  of  samples, 15  30 

Miscellaneous, 3  20 

Total, $6,620  62 

For  carrying  out  the  Provisions  of  the  Act   relative  to   Slaughtering  and   Meat 
Inspection  (Chapter  297,  Acts  of  1911). 

Appropriation, $5,000  00 

Credit  by  paid  to  State  treasury  for  the  sale  of  branding  outfits,     .  384  25 

$5,384  25 

Salaries, $3,551  66 

Traveling  expenses, 911  12 

Express,  telephone  messages  and  postage, 4  49 

Printing, 114  39 

Branding  outfits, 333  75 

Office  supplies  and  stationery, 27  44 

Extra  services, 34  95 

Miscellaneous, 2  50 

Total, $4,980  30 

A.  J.  McLaughlin, 

Commissioner  of  Health. 
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Water  Supply  and  Sewerage. 


Amice  to  Cities,  Towxs  and  Persons. 


[53] 


ADVICE  TO  CITIES,  TOWNS  AND  PEESONS. 


Under  the  provisions  of  the  Revised  Laws  (chapter  75,  section  117), 
the  State  Board  of  Health  is  required  to 

consult  vnth  and  advise  the  authorities  of  cities  and  to-mis  and  persons  ha\'ing, 
or  about  to  have,  systems  of  water  supply,  drainage  or  sewerage,  as  to  the  most 
appropriate  source  of  water  supply,  and  the  best  method  of  assuring  its  purity 
or  as  to  the  best  method  of  disposing  of  their  drainage  or  sewage  with  reference 
to  the  existing  and  future  needs  of  other  cities,  towms  or  persons  which  maj'  be 
affected  thereby.  It  shall  also  consult  -n-ith  and  ad\4se  persons  engaged  or 
intending  to  engage  in  any  manufacturing  or  other  business  whose  drainage  or 
sewage  may  tend  to  pollute  any  inland  water  as  to  the  best  method  of  preventing 
such  poUution,  and  it  may  conduct  experiments  to  determine  the  best  methods  of 
the  purification  or  disposal  of  drainage  or  sewage.  No  person  shall  be  required 
to  bear  the  expense  of  such  consultation,  advice  or  exiDcriments.  Cities,  towns 
and  persons  shall  submit  to  said  board  for  its  advice  their  proposed  system  of 
water  supply  or  of  the  disposal  of  drainage  or  sewage,  and  all  petitions  to  the 
general  court  for  authority  to  introduce  a  sj^stem  of  water  supply,  drainage  or 
sewerage  shall  be  accompanied  by  a  copy  of  the  recommendation  and  ad\'ice  of 
said  board  thereon. 

During  the  year  1914  advice  has  been  given  to  the  following  cities, 
towns  and  persons  who  have  applied  for  such  advice  under  the  pro- 
visions of  this  act  or  under  special  acts  relating  to  water  supply  and 
sewerage. 

The  work  was  carried  out  from  Dec.  1,  1913,  to  Aug.  7,  1914,  by 
the  State  Board  of  Health,  and  from  Aug.  8,  1914,  to  Nov.  30,  1914, 
by  the  State  Department  of  Health. 

Official  communications  were  made  during  the  year  under  the  provisions 
of  acts  relating  to  water  supply  and  to  sources  of  ice  supply,  as  follows :  — 


Water  Supply. 


Acushnet  (weU). 
Andover  (well  at  school). 


Attleborough  (well  at  Leach  &  Garner 
Building)  (two). 


.\rhngton  (well)  (two).  {  Attleborough  (The  Watson  Company) 

Ashland.  (two) . 

Athol   (Union  T^dst  Drill  Company)      Attleborough  (Tappan  Brothers), 

(two).  1  Attleborough  (well  at  Camp  Hebron). 
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Auburn  (well  in  Stone^-ille) . 

Aj^er  (well). 

Barnstable  (Craigville). 

Bedford  (well  at  Llewsac  Lodge). 

Billerica. 

Billerica  (well  at  Pinedale  Park). 

Billerica  (Hillcrest  Spring). 

Billerica  (well). 

Billerica  (Boston  &  iMaine  Railroad 
car  shops) . 

Blackstone  (wells). 

Blackstone  (Woonsocket  Rubber  Com- 
pany) . 

Blackstone  (Southern  New  England 
Railway  Company). 

Bolton  (weU). 

Boston  (F.  H.  Roberts  Company). 

Boston  (Mechanics'  Apron  and  Towel 
Company) . 

Boston  (Anchor  Laundry  Company). 

Boston  (Middlebrook  Wool  Combing 
Company) . 

Boston  (ISIayflower  Laundry  Com- 
pany). 

Boston    (American    Felt    Company). 

Boxford  (well). 

Braintree. 

Bridgewater  (L.  Q.  White  Company). 

Brookline. 

Buckland  (well). 

Carhsle  (well)  (two). 

Chehnsford  (well)  (two). 

Cheshire  (well). 

Chester. 

Chicopee. 

Cohasset. 

Colrain  (Griswold\dlle) . 

Colrain  (well  in  Shattuck\'iUe). 

Dalton. 

Dedham  (well). 

Deerfield  (Boston  &  Maine  Raihroad) 
(two). 

Dracut  (well). 

Dracut  (well  in  CoUinsville). 

Duxbury. 

Duxbury  (well  at  grammar  school). 


Duxbury  (well  at  Colonial  Inn). 

East  Longmeadow  (well)  (two). 

Egremont  (well  in  North  Egremont). 

Enfield  (well). 

Essex  (wells  and  springs). 

Fall  River  (six). 

Gardner  (well). 

Georgeto-mi  (well). 

Great  Barrington  (Housatonic) . 

Great  Barrington  (well  in  Housatonic) . 

Groveland. 

Groveland  (well). 

Halifax  (wells  at  Ivy  Lodge  School). 

Hamilton  (well). 

Hampden  (well  at  school). 

Hampton,  Conn.  (Massachusetts  Vol- 
unteer Militia). 

Hanover  (wells)  (three). 

Harwdch  (well). 

Haverhill  (weUs). 

Hingham  (spring). 

Holden. 

Hopkinton  (well). 

Hubbardston  (well). 

LakeviUe  (Lake\alle  Sanatorimn). 

Leicester  (Cherry  Valley  and  Rochdale 
Water  District). 

Leicester  (Leicester  Polar  Spring). 

Lenox. 

Leominster  (well). 

Lexington  (Katahdin  Spring). 

Lowell. 

Ljmn  (V.  K.  &  A.  H.  Jones). 

Lynn  (H.  P.  Hood  &  Sons). 

Maiden  (spring). 

Mansfield. 

Marblehead  (wells)  (three). 

Marion. 

Medford  (weU). 

Medway  (well)  (two). 

Methuen. 

Middleton  (North  Bennet  Street  In- 
dustrial School). 

MiUis. 

Milton  (weU). 

Monson  (State  Hospital). 
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Montague  (Turners  Falls  Fire  Dis- 
trict). 

Nantucket. 

New  Bedford  (well)  (two). 

New  Braintree  (wells) . 

Newburj^  (well). 

Newbury  (well  at  Dummer  Academy). 

Newburyport  (two). 

Newburyport  (spring) . 

New  Marlborough  (well  at  high 
school). 

Newton. 

Norfolk  (State  Hospital). 

North  Adams.  ' 

North  Adams  (Hoosac  Worsted  Com- 
pany). 

Northam.pton  (Belding  Brothers  & 
Co.)  (two). 

North  Andover. 

Northborough  (well) . 

Northbridge  (Whitinsville). 

Northfield. 

Northfield  (Northfield  Schools). 

North  Reading  (well). 

Palmer  (wells). 

Peabody  (spring). 

Pittsfield. 

Plain ville  (well). 

Plymouth  (well). 

Plymouth  (well  at  Manomet). 

Princeton  (well). 

Quincy  (spring). 

Randolph  (Cochato  Spring). 

Reading  (Meadow  Brook  Golf  Club). 

Revere  (spring). 

Rutland. 

Salem  and  Beverly  (two). 

Salem  (well). 

Sandisfield  (well). 

Shrewsbury  (well  at  high  school). 


Somerville  (Reynolds  Chocolate  Com- 
pany). 

Southborough  (well  in  Fay  ville)  (two). 

Southbridge  (well) . 

Southwick  (well). 

Spencer  (well)  (two). 

Stoneham  (well  in  Middlesex  Fells) 
(two) . 

Stow  (well). 

Swansea  (well). 

Sudbury  (v/ell). 

Sutton  (Wilkinson ville). 

Taunton  (Lincoln- Williams  Twist  Drill 
Company) . 

Taunton  (Oscar  G.  Thomas). 

Templeton  (well  in  Baldwin  ville). 

Templeton  (spring  in  East  Temple- 
ton). 

Townsend  (well  at  school)  (two). 

Wakefield  (three). 

Waltham  (Davis  &  Farnum  Foundry). 

Watertown  (Massachusetts  Fan  Com- 
pany). 

Webster  (S.  Slater  &  Sons  Company). 

Westfield. 

Westford  (well)  (two). 

Westminster  (wells  &  springs)  (four). 

Weston  (wells). 

West  Springfield  (spring). 

Westwood  (wells). 

Weymouth  (springs). 

Whitman  (well). 

Williamsburg. 

Williamsburg  (well  in  Haydenville). 

Wilmington  (wells  at  schools). 

Wilmington  (C.  S.  Harriman  &  Co.). 

Winchendon  (wells)  (four). 

Winchester  (Windemere  Spring). 

Woburn  (Cadwell's  Spring). 
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Belchertown. 

Buckland. 

Cambridge. 

Canton  (two). 

Concord  (two). 

Falmouth. 

Littleton. 


Ice  Supply. 

North  Adams. 

Quincy. 

Shelburne. 

Waltham. 

Westford. 

Wilbraham. 

Winchendon. 


Official  communications  were  made  during  the  year  under  general 
and  special  acts  relating  to  sewerage  and  sewage  disposal,  as  follows:  — 


Adams. 

Andover. 

Attleborough. 

Billerica  (Boston  &  Maine  Railroad 
car  shops) . 

Bridgewater. 

Chicopee  (two). 

Cohasset  (school  building). 

Foxborough. 

Foxborough  (State  Hospital). 

Framingham. 

Gardner  (State  Colony). 

Georgetown  (leatherboard  factory) . 

Gloucester. 

Grafton  (Grafton  Colony). 

Holbrook. 

Holyoke. 

Hull. 

Leicester. 

Lexington. 

Longmeadow  (two). 

Manchester. 

Maynard  (American  Woolen  Com- 
pany). 


Methuen  (State  Armory)  (two). 

Milford. 

Nantucket. 

Norfolk  (State  Hospital). 

Northampton     (Hampshire     County 

Tuberculosis  Hospital). 
North  Attleborough  (two) . 
Peabody. 

Peabody  (Densten  Hair  Company). 
Peabody  (Thayer-Foss  Company). 
Quincy     (Metropolitan     Water     and 

Sewerage  Board). 
Reading. 
Salem. 

Salem  (Forest  River  Park). 
Salem  (R.  H.  Harris  Company). 
Salem  and  Peabody. 
Taunton. 

Taunton  (proposed  hospital). 
Westfield  (State  Sanatorium). 
Williamsburg  (sanatorium)  (two). 
Williamstown. 


Miscellaneous. 


Abington. 

Abington  (Anglo-American  Textile 
Machinery  Company). 

Canton  (Plymouth  Rubber  Company). 

Canton  (C.  C.  C.  Fire  Hose  and  Rub- 
ber Company). 


Canton  (Springdale  Finishing  Com- 
pany). 

Concord  (New  England  Deaconess 
Association). 

Dracut. 

Gardner  (State  Colony). 
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Hull  (two). 

Lowell. 

Medway. 

Melrose. 

Milton. 

New  Bedford. 

North  Adams. 


Plympton    (Futurity    Thread    Man- 
ufacturing Company). 
Salem. 
Stoneham. 
Townsend. 
Uxbridge. 
Winthrop. 


WATER  SUPPLY. 


The  following  is  the  substance  of  the  official  action  taken  during 
the  year  in  reply  to  applications  for  advice  relative  to  water  supply:  — 

Ashland. 

April  4,  1914. 
To  the  Board  of  Water  Coirimissioners  of  the  Town  of  Ashland,  Alass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  20,  1914,  a  petition  for  its  consent  to  and  approval  of  the 
purchase  or  taking  of  a  certain  parcel  of  land  in  the  town  of  Ashland 
for  the  purpose  of  protecting  and  preserving  the  purity  of  the  water 
of  the  wells  used  as  sources  of  water  supply  for  the  town  of  Ashland 
accompanied  by  a  plan  and  description  of  said  land. 

In  response  to  this  petition  the  Board  gave  a  public  hearing,  as 
required  by  Chapter  499  of  the  Acts  of  the  year  1908,  at  its  office, 
Room  143,  State  House,  on  Thursday,  April  2,  1914,  notice  of  said 
hearing  having  been  given  by  publication  in  the  "  Framingham  Evening 
News." 

After  the  hearing,  at  which  no  one  appeared  to  oppose  the  taking  of 
the  land  in  question  by  said  town  and  after  causing  an  examination  of 
the  land  to  be  made,  the  Board  upon  consideration  voted  to  consent 
to  and  approve  of  the  purchase  or  taking  by  the  town  of  Ashland  of 
a  certain  parcel  of  land  now  or  formerly  of  A.  S.  Farwell  and  H.  G. 
Vose  located  easterly  and  northerly  of  and  adjacent  to  land  now 
owned  by  the  town  of  Ashland  for  water  supply  purposes  amounting 
to  11.5  acres  more  or  less,  as  shown  on  the  plan  presented  with  your 
petition  entitled  "Ashland  Water  AYorks.  Ashland,  Mass.  Plan  of 
Land  to  be  taken  for  Water  Supply  Purposes.  Scale  1  inch  =  80 
feet.     January  1912.     William  S.  Johnson,  C.E.,  Boston,  Mass." 

The  land,  the  taking  of  which  is  herein  approved,  is  in  one  parcel 
which  is  bounded,  measured,  and  described  as  follows:  — 

Commencing  at  a  point  in  the  center  of  Sudburj'  River  at  land  heretofore 
taken  by  said  Town  from  one  Shepherd;  and  thence  running  northerly  by  said 
land  of  said  Town,  eighty  (80)  feet  to  the  north  bank  of  said  river;    thence 
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northerly  4°  and  50'  East  by  land  of  said  Town,  eight  hundred  and  five  (805) 
feet;  thence  northerly  65°  and  51'  West,  one  hundred  and  three  (103)  feet; 
thence  northerly  7°  and  52'  East,  three  hundred  five  and  three  tenths  (305.3) 
feet;  thence  northerly  80°  and  53'  West,  two  hundred  thirty-six  (236)  feet; 
thence  North  81°  and  49'  West,  one  hundred  eighteen  and  seven-tenths  (118.7) 
feet,  all  by  land  of  said  Town  of  Ashland;  thence  northerly  3°  and  59'  East,  one 
hundred  sixty-five  (165)  feet  by  land  of  Keens;  thence  northwesterly,  two  hun- 
dred five  (205)  feet  by  land  of  said  Keens  to  a  point  on  land  of  Farwell  and  Vose; 
thence  about  easterly  on  land  of  said  Farwell  &  Vose,  five  hundred  three  (503) 
feet  to  a  point;  thence  southeasterly  by  said  land  of  Farwell  and  Vose,  eight 
hundred  thirty  (830)  feet  to  a  point;  thence  South  8°  and  54'  West,  four  hundred 
twenty-one  (421)  feet;  thence  South  4°  and  50'  West,  four  hundred  twenty-eight 
(428)  feet  to  the  bank  of  Sudbury  River;  thence  following  the  same  course  about 
eighty  (80)  feet  to  the  center  of  Sudbury  River;  thence  westerly  by  the  center  of 
Sudbury  River,  two  hundred  twenty-five  (225)  feet  to  the  point  of  beginning. 
Containing  about  eleven  and  five-tenths  (11.5)  acres. 


Barnstable  (Craigville). 

Oct.  9,  1914. 
To  the  Board  of  Health,  Barnstable,  Mass. 

Gentlemen:  —  In  response  to  a  request  from  the  State  Inspector 
of  Health  for  an  examination  of  the  water  supply  of  the  Chiquakett 
Inn  in  Craigville,  the  Acting  Commissioner  of  Health  has  caused  the 
locality  to  be  examined  and  samples  of  water  from  the  water  supply 
in  question  to  be  analyzed. 

The  examination  shows  that  the  source  of  supply  of  the  Inn  and  a 
number  of  dv/elling  houses  in  its  neighborhood  is  a  tubular  well  25 
feet  in  depth  located  at  the  site  of  a  former  spring  near  the  foot  of  the 
western  slope  of  a  ridge  upon  which  many  cottages  in  Craigville  are 
situated.  The  cottages  in  the  neighborhood  of  the  well  are  occupied 
for  the  most  part  only  during  the  summer  season  and  the  receptacles 
for  sewage  nearest  the  well  are  located  at  a  considerable  distance 
therefrom  and  there  does  not  appear  to  be  any  danger  of  the  pollution 
of  the  well  from  these  receptacles  at  the  present  time. 

The  results  of  an  analysis  of  the  water  show  that  at  the  time  of 
this  examination  it  was  of  good  quality  and  suitable  for  all  domestic 
uses. 

BiLLERICA. 

June  9,  1914. 

To  the  Board  of  Water  Commissioners,  Billerica,  Mass. 

Gentlemen:  — In  response  to  a  request  of  the  Board  of  Health  for 
an  examination  of  the  water  supplied  from  the  faucets  in  the  town  of 
Billerica,   the   State   Board   of   Health   has   caused   the  locality   to   be 
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examined  and  samples  of  water  from  several  of  the  faucets  in  the  town 
to  be  analyzed. 

The  results  of  the  examination  show  that  the  water  of  the  wells 
from  which  the  supply  of  the  town  is  taken  has  deteriorated  consider- 
ably in  quality  in  recent  years  and  has  lately  become  affected  by  the 
presence  of  an  excessive  quantity  of  iron,  which  renders  it  very  ob- 
jectionable for  many  domestic  uses.  There  has  also  been  an  increase 
in  the  quantity  of  organic  matter  in  the  water  and  a  considerable 
deterioration  in  other  respects. 

The  consumption  of  water  in  the  town  of  Billerica  has  recently 
greatly  increased  and  the  wells  are  now  probably  drawing  water  from 
a  larger  area,  including  areas  which  were  found  at  the  time  of  the 
original  test  to  contain  v/ater  of  poor  quality  affected  by  an  excessive 
quantity  of  organic  matter  and  a  disagreeable  taste  and  odor. 

x\n  examination  of  samples  of  water  collected  from  taps  in  the  town 
indicates  that  the  water  attacks  the  pipes,  and  water  from,  a  galvan- 
ized iron  service  pipe  contained  a  much  greater  quantity  of  iron  than 
was  found  in  the  supply  as  drawn  at  the  pumping  station. 

The  Board  has  also  examined  the  water  from  lead  service  pipes  and 
finds  that  there  is  much  danger  that  it  will  cause  lead  poisoning  among 
water  takers  who  use  lead  service  pipes. 

Considering  the  great  increase  that  has  taken  place  in  the  popula- 
tion of  the  town  and  in  the  quantity  of  water  used,  the  Board  recom- 
mends that  steps  be  taken  immediately  to  secure  an  additional  supply 
of  good  water  and  that  when  such  a  supply  is  available  the  condition 
of  the  present  wells  be  examined  and  the  use  of  those  which  are  found 
to  furnish  water  of  objectionable  quality  be  discontinued.  The  Board 
will  assist  you  in  these  investigations,  if  you  so  request,  by  making  the 
necessary  analyses  of  water  and  will  advise  you  as  to  any  plan  of 
enlarging  and  improving  the  supply  that  you  may  desire  to  present. 

Blackstone  (Wells), 

Dec.  10,  1914. 
To   Mr.  Albert  G.  Eldridge,  Superintendent  of  Schools,  Blackstone,  Mass. 

Deak  Sir:  —  In  response  to  your  request  for  an  examination  of  the 
water  supplied  for  drinking  in  certain  schools  in  Blackstone,  the  State 
Commissioner  of  Health  has  caused  the  sources  of  supply  to  be  exam- 
ined and  samples  of  the  water  to  be  analyzed. 

At  the  Waterford  School  the  drinking  water  is  drawn  from  a  well 
located  about  midway  between  the  schoolhouse  and  Fox  Brook.  The 
region  about  the  well  is  quite  thickly  populated  and  the  well  itself  is 
not  efficiently  protected  from  the  entrance  of  surface  water  and  water 
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discharged  from  the  pump.  The  results  of  the  analysis  show  that  the 
water  entering  the  well  has  at  some  time  been  polluted  and  contained 
at  the  time  of  the  examination  a  much  greater  quantity  of  organic 
matter  and  a  larger  number  of  bacteria  than  are  found  in  good  well 
waters.  The  water  is  also  affected  by  an  excessive  quantity  of  iron 
and,  considering  the  conditions,  the  further  use  of  this  well  should  be 
prevented. 

The  water  used  in  the  High  School  is  drawn  apparently  from  a  tap 
in  a  tenement  house  near  the  school  and  owned  by  the  Blackstone 
Manufacturing  Company.  This  water  is  pumped  from  two  deep  arte- 
sian wells  near  the  Blackstone  River  in  the  State  of  Rhode  Island. 
The  results  of  an  analysis  of  a  sample  from  the  tap  from  which  the 
water  is  taken  indicate  that  the  water  entering  the  wells  has  at  some 
time  been  polluted  but  subsequently  quite  thoroughly  purified  in  its 
passage  through  the  ground,  and  in  the  condition  in  which  it  was 
found  at  the  time  of  this  examination  this  water  was  safe  for  drinking. 

At  the  Lincoln  School  the  water  supply  is  taken  from  a  well  at 
135  County  Street  in  the  neighborhood  of  which  there  are  a  number 
of  sources  of  pollution.  The  results  of  an  analysis  of  the  water  of  this 
well  show  that  it  has  at  some  time  been  seriously  polluted,  and  in  the 
condition  in  which  it  was  found  at  the  time  of  the  recent  examination 
this  water  was  unsafe  for  drinking. 

At  the  Longfellow  School  the  water  supply  is  taken  from  a  well  on 
the  premises  of  the  T.  T.  Smith  Company,  located  about  100  feet 
from  the  school.  There  are  several  sources  of  pollution  in  the  neigh- 
borhood of  this  well,  and  the  results  of  an  analysis  show  that  this 
water  is  very  badly  polluted  and  unsafe  for  domestic  use.  It  is 
recommended  that  the  further  use  of  the  water  of  this  well  as  a  source 
of  water  supply  be  discontinued. 

The  water  supplied  to  the  Banigan  School  is  drawn  from  a  well 
located  about  300  feet  from  the  schoolhouse  between  Hope  Street  and 
the  railroad.  The  results  of  an  analysis  of  the  water  show  that  it  con- 
tains a  much  larger  quantity  of  organic  matter  and  a  greater  number  of 
bacteria  than  are  found  in  good  well  waters,  and  it  is  recommended 
that  its  further  use  as  a  source  of  water  supply  for  the  school  be 
prevented. 

In  the  case  of  the  Waterford  School  water  can  apparently  be  ob- 
tained without  special  difficulty  from  a  town  water  main  which  is  laid 
in  the  street  in  front  of  the  school.  At  the  High  School  the  supply 
now  used  is  safe  for  drinking,  but  it  is  advisable  that  arrangements 
be  made  if  practicable  for  introducing  the  water  directly  to  the  school 
building.      It  appears   also   to   be  practicable  to  supply   this   building 
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from  the  town  main  by  extending  the  pipe  approximately  700  feet. 
In  the  case  of  the  Lincoln  School  town  water  is  not  yet  available, 
though  the  town  main  is  laid  to  within  about  j  of  a  mile  of  the 
school.  At  the  other  schools  also  town  water  is  not  yet  available,  and 
in  these  cases  an  adequate  supply  of  good  water  should  be  provided 
from  some  suitable  source  at  the  earliest  practicable  time.  In  the 
mean  time,  water  of  good  ciuality  should  be  provided  for  drinking  in 
the  ^Yaterfo^d,  Lincoln,  Longfellow  and  Banigan  schools. 

Braintree. 

Nov.  19,  1914. 
To  the  Board  of  Water  Commissioners,  Braintree,  Mass. 

Gentlemen:  — The  State  Department  of  Health  received  from  you 
on  October  20,  1914,  the  following  application  relative  to  taking  water 
temporarily  for  the  supply  of  the  town  from  Little  Pond  in  Braintree: 

I  am  directed  by  tliis  Board  to  inform  you  that  Mr.  W.  E.  Ma3'bury  Supt.  of 
the  Water  Department  of  the  To-wti  of  Braintree  has  been  delegated  by  the 
Board  to  present  to  you  and  make  explanation  of  the  following  vote  passed  at  a 
regular  meeting  of  the  Board,  held  Oct.  19,  1914,  "Voted,  that  this  Board  dele- 
gate Mr.  Maybury,  Supt.  to  see  the  Engineer  of  the  State  Board  of  Health  of  the 
Conmaonwealth  of  Mass.  and  inform  liim  of  what  has  been  done  for  the  purifica- 
tion of  the  Little  Pond  Water  a  source  of  suppty  for  domestic  use  in  the  Town  of 
Braintree  Mass.  and  the  conditions  relative  thereto,  and  request  that  an  investi- 
gation be  now  made  with  view  to  use  the  water  of  said  Pond  for  temporary  use, 
as  the  water  supply  in  Great  Pond  is  growang  low,  and  it  may  be  necessary  at  any 
time  to  take  advantage  of  an  additional  supply,  and  this  Board  feels  confident  that 
the  present  condition  of  the  Little  Pond  supply  warrants  the  favorable  consid- 
eration of  your  Honorable  Board." 

In  response  to  this  application,  the  Department  has  caused  the 
locality  to  be  examined  and  samples  of  water  from  Little  Pond  and 
from  the  filter  gallery  and  tubular  w^ells  near  the  shores  of  the  pond 
to  be  analyzed.  A  further  careful  examination  of  the  shores  of  Little 
Pond  shows  that  they  are  being  maintained  at  present  in  as  satis- 
factory a  sanitary  condition  as  possible,  and  no  objectionable  deposits 
were  found  upon  the  shores  of  the  pond  or  on  the  ground  in  its  im- 
mediate neighborhood.  The  region  about  Little  Pond,  however,  is 
very  thickly  populated,  there  being  as  many  as  150  dwelling  houses 
within  the  watershed  of  this  pond,  together  with  numerous  barns, 
outbuildings  and  other  structures,  most  of  which  are  located  along  the 
side  of  the  pond  adjacent  to  the  pumping  station,  filter  gallery  and 
wells. 
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The  town  is  not  provided  with  a  system  of  sewers,  and  all  of  the 
sewage  from  the  houses  within  the  watershed  of  the  pond  is  disposed 
of  by  discharging  it  into  cesspools  and  other  receptacles  in  the  neigh- 
borhood of  the  buildings,  the  quantity  of  sewage  disposed  of  in  this 
way  amounting  undoubtedly  to  many  thousand  gallons  per  day. 

The  water  of  the  pond  shows  evidence  of  pollution,  and  the  waters 
of  the  filter  gallery  and  wells  show  that  the  ground  water  entering  these 
sources  from  the  land  side  has  been  very  badly  polluted,  though  sub- 
sequently quite  well  purified  in  its  passage  through  the  ground  before 
reaching  these  sources.  Notwithstanding  the  effort  that  has  been 
made  to  maintain  the  shores  and  watershed  of  the  pond  in  satisfactory 
sanitary  condition,  it  is  inevitable  that,  with  so  large  a  population  on 
its  watershed  unprovided  with  sewerage,  serious  pollution  of  the  pond 
should  occur  at  times,  especially  in  periods  of  heavy  rain  or  when 
snow  is  melting  rapidly  and  washings  from  streets,  yards  and  build- 
ings are  carried  into  the  pond.  Moreover,  at  such  times  when  the 
ground  water  is  high,  there  is  great  danger  that  cesspools  or  other 
receptacles  for  sewage  will  overflow  and  their  contents  be  carried 
directly  into  the  water. 

Under  the  existing  conditions,  the  pond  is  an  unsafe  source  from 
which  to  take  water  for  drinking  and  it  should  not  be  used  even  in 
an  emergency  unless  the  water  takers  are  notified  to  boil  the  water 
thoroughly  before  using. 

The  water  of  the  filter  gallery  is  derived  in  part  by  filtration  from 
the  pond  and  in  part  from  ground  water  flowing  toward  the  pond  from 
the  land  side.  The  water  entering  the  filter  gallery  shows  evidence  of 
serious  pollution,  and  the  quantity  of  organic  matter  is  higher  than  is 
found  in  good  ground  waters. 

The  water  of  the  tubular  wells  also  shows  evidence  of  very  serious 
pollution,  though  at  the  time  of  the  recent  examination  it  had  been 
quite  thoroughly  purified  in  its  passage  through  the  ground  before 
entering  the  wells. 

If  water  should  be  pumped  continually  from  the  filter  gallery  and 
wells  in  quantities  such  as  would  be  required  for  the  supply  of  the 
town,  there  is  great  danger  that  the  water  would  deteriorate  and 
these  sources  cannot  be  regarded  as  safe  ones  from  which  to  take 
water  directly  for  drinking.  If  it  is  essential  to  use  them,  the  water 
should  either  be  treated  with  a  disinfectant  or  the  inhabitants  notified 
to  boil  the  water  before  using. 

In  the  course  of  these  investigations  an  examination  has  been  made 
to  determine  the  practicability  of  securing  a  supply  of  water  for  the 
town  in  emergencies  from  adjacent  municipalities.     The  results  indi- 
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cate,  however,  that  it  would  be  impracticable  to  obtain  water  under 
existing  conditions  from  adjacent  municipalities  in  cases  of  emergency 
unless  possibly  in  very  small  quantities  and  under  a  pressure  much 
lower  than  is  ordinarily  maintained  in  the  water  pipes  of  the  town 
of  Braintree.  In  view  of  the  conditions  affecting  the  water  supply  of 
the  town,  it  is  important  that  measures  be  taken  to  secure  at  the 
earliest  practicable  time  a  supply  of  good  water  adequate,  either  alone 
or  in  connection  with  the  water  of  Great  Pond,  for  all  the  require- 
ments of  the  town  at  all  times. 


Bridgewater  (L.  Q.  White  Factory). 

June  1,  1914. 
To  Mr.  Dudley  M.  Holman,  Industrial  Accident  Board,  Boston,  Mass. 

Dear  Sir:  —  The  State  Board  of  Health  received  from  you  on 
April  27,  1914,  the  following  communication  relative  to  the  drinking 
water  supplied  to  the  operatives  at  the  factory  of  the  L.  Q.  White 
Company  in  Bridgewater. 

It  has  been  reported  to  the  Industrial  Accident  Board  that  Theodore  G.  Wat- 
son of  8  Leyden  Street,  Brockton,  is  now  sick  in  the  Brockton  Hospital  with 
tjT)hoid  fever,  going  there  on  March  30  after  having  been  sick  at  home  for  a 
week.  It  is  further  stated  that  eighteen  men,  all  of  whom  were  employed  where 
Mr.  Watson  was,  at  the  L.  Q.  White  Shoe  Factory  in  Bridgewater,  went  home 
after  drinking  water  furnished  them  at  the  factory,  which  made  them  all  sick. 

Some  of  these  men  were  sick  for  a  week,  others  were  sick  for  two  weeks  or 
more,  and  six  of  the  cases  turned  into  typhoid  fever.  One  of  the  cases  of  typhoid, 
which  was  treated  at  home,  resulted  fatally.  There  are  several  cases  of  tjT^hoid 
in  the  Brockton  Hospital,  all  of  whom  are  employees  of  the  L.  Q.  White  Shoe 
Factory. 

These  employees  came  from  different  walks  in  life;  they  live  in  different 
parts  of  Brockton;  their  source  of  milk  supply  is  not  the  same,  and  except  their 
work  in  the  factory,  they  have  nothing  in  common. 

It  appears  that  the  L.  Q.  White  Shoe  Factory  gets  its  usual  source  of  water 
supply  from  the  Bridgewater  Water  Works.  It  also  appears  that  they  have  a 
well  or  cistern  in  the  basement  of  the  factory,  which  has  its  source  of  supply 
from  the  Taunton  River,  this  water  being  used  for  manufacturing  purposes. 
There  is,  however,  a  connection  so  that  the  Taunton  water  supply  could  be 
switched  on  in  place  of  the  Bridgewater  supply,  and  as  near  as  we  can  find  out, 
this  has  been  done. 

A  request  for  compensation  has  been  made  in  one  or  more  cases,  and  we  are 
anxious  to  determine  whether  or  no  this  disease  had  its  origin  in  the  factory. 

Under  a  recent  decision  of  the  Supreme  Court,  the  opinion  written  by  Mr. 
Justice  Crosby,  it  is  decided: 

"Aside  from  the  decision  under  the  English  Act,  which  provides  for  compensa- 
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tion  for  personal '  injuries  by  accident/  it  is  clearly  shown  that '  personal  injury ' 
under  our  Act  includes  any  injurj^  or  disease  which  arises  out  of  and  in  the  course 
of  the  emploj-nient,  which  causes  incapacity  for  work,  and  thereby  impairs  the 
ability  of  the  employee  for  earning  wages." 

It  is  important,  therefore,  that  the  full  facts  in  relation  to  these  cases  of  disease 
be  ascertained,  in  order  that  we  may  deal  inteUigently  A^-ith  the  cases  when  they 
come  before  us. 

We  respectfully  request  that  your  Board,  through  its  engineers,  make  a 
thorough  investigation  of  this  matter  in  order  that  we  may  determine  what  our 
course  may  be. 

The  Board  caused  the  system  of  water  supply  in  this  factory  to  be 
examined  by  one  of  its  engineers  and  samples  of  the  drinking  water 
and  of  the  water  of  the  Town  River  near  by  to  be  analyzed  on  the 
day  after  your  application  was  received.  The  results  of  this  examina- 
tion compared  with  the  results  of  an  examination  made  in  the  early 
part  of  April  show  no  indication  of  the  presence  of  any  river  water 
in  the  drinking  water  system  such  as  would  very  probably  have  been 
the  case,  especially  in  the  earlier  part  of  April  if  such  mixture  had 
occurred  a  short  time  before. 

The  provision  made  for  supplying  drinking  water  in  the  L.  Q. 
White  factory  is  a  very  satisfactory  one,  and  there  is  no  likelihood  of 
any  mingling  of  the  water  supplied  for  drinking  with  the  water  used 
for  washing,  mechanical  and  manufacturing  purposes  in  the  factory, 
unless  by  a  manipulation  of  the  valves  with  malicious  intent  by  some- 
one familiar  with  the  piping  system.  Furthermore,  no  evidence  has 
been  found  that  cases  of  sickness  among  operatives  of  this  factory  in 
the  latter  part  of  March  or  early  April  were  due  to  the  drinking  water 
supplied  in  this  factory. 

Brooklixe. 

April  2,  1914. 
To  the  Board  of  Water  Commissioners,  Brookline,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your  peti- 
tion for  approval  by  the  Board  of  the  taking  by  the  town  of  Brookline 
of  an  additional  water  supply  of  three  million  gallons  of  water  per  day 
from  its  lands  on  or  near  the  Charles  River,  in  accordance  with  the 
provisions  of  Chapter  684  of  the  Acts  of  the  year  1913,  and  has  exam- 
ined carefully  the  present  and  future  requirements  of  the  cities  and 
towns  now  taking  water  from  the  Charles  River  valley  and  the  prob- 
able effect  of  the  further  proposed  taking  upon  the  flow  of  the  river 
in  the  various  seasons  of  the  year. 

In  the  course  of  these  investigations  the  Board  has  considered  the 
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rainfall  in  the  region  drained  by  the  Charles  River,  the  numerous  ob- 
servations of  the  variations  in  the  height  of  the  river  in  the  region 
from  which  it  is  proposed  to  take  the  additional  supplies  for  both 
Brookline  and  Newton,  and  especially  the  observations  that  have  been 
made  from  time  to  time  at  various  places  of  the  quantity  of  water 
flowing  in  the  river  and  in  Mother  Brook,  through  which  approxi- 
mately one-third  of  the  flow  of  the  river  at  Dedham  is  diverted  into 
the  Neponset  River. 

The  results  of  these  investigations  show  that  the  quantity  of  water 
flowing  in  the  Charles  River  is  ordinarily  ample  for  all  present  pur- 
poses, excepting  of  course  for  power,  and  that  the  diversion  of  the 
extra  quantity  of  water  which  the  town  of  Brookline  and  city  of 
Newton  are  authorized  to  take  under  the  provisions  of  the  legislation 
of  1913  would  not,  in  years  of  average  and  well-distributed  rainfall, 
have  a  seriously  unfavorable  effect  upon  the  condition  of  the  river  or 
its  uses  below  the  proposed  points  of  taking. 

The  material  in  the  Charles  River  Valley  throughout  a  large  area 
between  Dedham  and  Newton  Upper  Falls  is  evidently  coarse  and 
porous  to  a  very  considerable  depth,  as  is  shown  by  a  great  number 
of  tests,  and  a  very  large  quantity  of  ground  water  is  stored  in  this 
porous  material.  In  the  drier  part  of  the  year  much  of  the  water 
thus  stored  is  drawn  for  the  supply  of  the  communities  taking  water 
from  this  region,  and  the  water  level  is  lowered  through  the  summer 
and  fall  and  subsequently  restored  again  by  the  high  flows  and 
freshets  which  flood  large  areas  of  land  in  this  region  in  the  winter 
and  spring.  With  the  drawing  down  of  the  water  in  the  summer  and 
fall,  the  draft  of  water  from  the  ground  intercepts  water  in  its  way  to 
the  river,  and  it  is  possible  also  that  more  or  less  water  filters  out  of 
the  river  channel  into  the  ground  about  it,  and  any  loss  of  water  from 
the  river  by  interception  or  filtration  would  reduce  the  quantity  flow- 
ing in  the  channels  below. 

In  the  driest  part  of  some  of  the  very  dry  years  of  recent  experi- 
ence, the  flow  of  the  river  has  been  reduced  at  times  to  quantities 
which  are  less  than  the  aggregate  amounts  which  the  different  munici- 
palities have  been  authorized  to  draw  from  the  valley  of  this  river. 
While  there  appears  to  be  no  reasonable  objection  to  the  taking  of 
larger  quantities  of  water  from  the  grouud  adjacent  to  the  river  in 
the  region  between  Dedham  and  Newton  Upper  Falls  during  the 
greater  part  of  the  year,  it  does  not  appear  advisable  under  the  cir- 
cumstances to  incur  danger  of  reducing  further  the  minimum  flow  of 
this  stream. 

Studies  of  the  records  of  rainfall  and  flow  of  streams  in  eastern  New 
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England  indicate  that  the  flow  in  any  given  month  in  the  drier  portion 
of  the  year  bears  generally  a  fairly  definite  ratio  to  the  rainfall  of  the 
previous  months,  and  this  relation  is  especially  noticeable  when  a 
period  of  six  months  is  considered.  It  is,  consequently,  practicable  to 
anticipate  with  reasonable  certainty  the  probable  occurrence  of  a 
period  of  very  low  flow  from  a  consideration  from  month  to  month  of 
the  aggregate  rainfall  for  the  previous  six  months.  Applying  this 
method  to  the  records  available  for  the  Charles  River  watershed,  there 
appears  to  be  no  serious  objection  to  the  taking  by  the  town  of 
Brookline  of  the  full  additional  supply  authorized  by  the  act  of  1913 
in  every  month  when  the  rainfall  for  the  previous  six  months  is  in 
excess  of  19  inches.  When  the  amount  falls  to  less  than  19  inches  in 
the  period  of  the  year  from  June  to  November  inclusive,  it  appears 
advisable  that  some  restriction  should  be  applied  in  order  to  prevent 
danger  of  reducing  too  greatly  the  minimum  flow  of  the  river. 

The  Board,  after  consideration  of  the  circumstances,  hereby  ap- 
proves the  taking  of  water  by  the  town  of  Brookline  to  the  full 
amount  authorized  by  Chapter  684  of  the  Acts  of  the  year  1913  at  all 
times  between  December  5  and  June  5,  and  at  all  times  between 
June  5  and  December  5  when  the  aggregate  quantity  of  rainfall  at 
certain  stations  hereafter  specified,  or  a  majority  thereof,  in  case  all 
cannot  be  obtained,  exceeds  an  average  of  19  inches  for  the  previous 
six  months.  Whenever  the  average  rainfall  for  the  previous  six 
months,  determined  as  herein  provided,  is  less  than  19  inches  but 
more  than  18  inches,  the  Board  approves  of  the  taking  of  two  million 
gallons  of  the  three  million  gallons  authorized  by  said  Chapter  684. 
Whenever,  furthermore,  the  rainfall  for  the  previous  six  months  is  less 
than  18  inches  but  more  than  17  inches,  the  Board  approves  the  taking 
of  one  million  gallons  of  the  three  million  authorized  by  said  Chapter 
684,  and,  finally,  when  the  rainfall  for  the  previous  six  months  is  less 
than  17  inches,  no  water  shall  be  taken  in  excess  of  the  amounts 
authorized  by  legislation  previous  to  1913. 

The  rainfall  stations  the  records  of  which  are  to  be  used  in  the  tak- 
ing of  water  herein  approved  are  the  U.  S.  rainfall  stations  at  Blue 
Hill,  Chestnut  Hill  and  Norfolk,  the  Metropolitan  Water  District 
rainfall  stations  at  Lake  Cochituate  and  Ashland,  the  city  of  Cam- 
bridge rainfall  station  at  Stony  Brook  Reservoir,  and  the  Newton 
water  works  rainfall  station  at  the  Newton  water  works  pumping 
station. 

In  each  year  the  rainfall  records  at  each  of  these  stations,  or  a 
majority  of  them,  for  the  six  months  ending  with  the  31st  of  May  shall 
be  ascertained  on  or  before   the   oth  of  the  following  June  and  the 
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taking  of  water  from  the  river  from  the  5th  of  June  until  the  5th  of 
the  month  of  July  shall  be  determined  in  accordance  with  the  regula- 
tions prescribed  herein.  Similarly,  at  some  time  between  the  1st  and 
5th  of  July  the  rainfall  for  the  six  months  ending  with  the  previous 
June  shall  be  ascertained  and  the  amount  of  water  to  be  taken  shall 
be  regulated  thereby  from  the  5th  of  July  to  the  5th  of  August,  and 
this  method  shall  be  followed  in  succeeding  months  until  the  5th  of 
December,  after  which  the  full  amount  authorized  by  said  Chapter  684 
may  be  drawn  at  all  times  until  the  next  summer  season. 

Chester. 
Under  the  authority  of  section  113  of  chapter  75  of  the  Revised 
Laws,  rules  and  regulations  were  adopted  on  January  1,  1914,  for  pre- 
venting the  pollution  and  securing  the  sanitary  protection  of  the  waters 
of  Horn  Pond  and  its  tributaries,  used  by  the  Chester  Fire  District  as 
a  source  of  water  supply  for  the  town  of  Chester. 

Chicopee. 

May  13,  1914. 

To  the  Board  of  Water  Commissioners  of  the  City  of  Chicopee,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  \'ou  on 
April  14,  1914,  a  petition  for  its  consent  to  and  approval  of  the  pur- 
chase or  taking  of  certain  lands  in  the  city  of  Chicopee  and  the  town 
of  Ludlow  for  the  purpose  of  protecting  and  preserving  the  purity  of 
the  water  of  Cooley  and  Morton  brooks,  used  as  sources  of  water 
supply  for  the  city  of  Chicopee. 

In  response  to  this  petition  the  Board  caused  an  examination  of 
the  lands  to  be  made  by  one  of  its  engineers  and  subsequently  gave 
a  public  hearing,  as  required  by  Chapter  499  of  the  Acts  of  the  year 
1908,  at  its  office.  Room  143,  State  House,  Boston,  on  Thursday, 
May  7,  1914,  notice  of  said  hearing  having  been  given  by  publication 
in  the  "Springfield  Union"  and  the  "Springfield  Republican." 

After  the  hearing,  at  which  no  one  appeared  to  oppose  the  taking  of 
the  lands  in  question  by  said  city,  the  Board  upon  consideration  voted 
to  consent  to  and  approve  of  the  purchase  or  taking  by  the  city  of 
Chicopee  of  certain  lands  having  an  aggregate  area  of  1311.45  acres 
more  or  less,  as  shown  upon  a  plan  entitled  "B.  Plan  of  Properties 
along  Cooley  Brook.  Chicopee  and  Ludlow,  Mass.  Cobb,  Beesley 
&  Miles,  Civ.  Engrs.      Springfield.     Scale  1  in.  =  200  ft.     Jan.  1914." 

The  lands,  the  taking  of  which  is  herein  approved,  are  bounded, 
measured  and  described  as  follows:  — 
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Beginning  at  a  stake  and  stones  at  the  southwesterly  corner  of  land  of  one 
Parsons  at  land  of  one  Rumrill,  thence  running  S.  79°  58'  E.  along  the  southerly- 
boundary  of  said  Parsons  1573.0  feet,  thence  S.  11°  23'  W.  100  feet;  thence  N. 
82°  20'  W.  1546.12  feet;  thence  N.  85°  16'  W.  1092.60  feet;  thence  N.  69°  21' 
W.  631.93  feet  to  a  stone  bound  at  the  southwest  corner  of  land  of  City  of  Chico- 
pee,  also  being  the  northwest  corner  of  said  Rumrill,  the  last  four  courses  crossing 
land  of  said  Rumrill;  thence  N.  81°  55'  E.  434  feet  along  the  northerly  line  of 
said  Rumrill's  land  to  a  stone  bound,  being  the  southeasterly  corner  of  land  of 
the  City  of  Chicopee;  thence  N.  6°  25'  E.  by  land  of  said  city  332  feet  to  a  stone 
bound;  thence  S.  81°  55'  W.  along  land  of  said  City  485  feet  to  a  stone  bound; 
thence  S.  6°  59'  E.  92.63  feet  by  land  of  said  City;  thence  N.  76°  50'  W.  824.28 
feet  to  a  stone  bound  marking  the  southeasterly  corner  of  other  land  of  said 
City  used  for  reservoir  on  Morton  Brook,  the  last  three  courses  being  the  south- 
erly line  of  land  owned  by  Wilson  Paine;  thence  N.  13°  04'  E.  100  feet  to  a  stone 
bound  by  land  of  said  City;  thence  N.  76°  56'  W.  across  Old  South  Hadley 
Road,  so-called,  100  feet  by  land  of  said  City;  thence  S.  13°  04'  W.  100  feet  to  a 
stone  bound  marking  the  southwesterly  corner  of  land  of  said  city  of  Chicopee; 
thence  N.  49°  49'  W.  234.98  feet;  thence  N.  29°  25'  E.  420.09  feet;  thence  N. 
25°  00'  W.  483.73  feet  to  land  of  Mary  Jane  Hamilton,  the  last  three  courses 
being  along  land  of  James  Murphy;  thence  N.  35°  14'  W.  403.03  feet;  thence 
N.  89°  47'  E.  517.85  feet;  thence  N.  42°  07'  E.  592.09  feet  along  road;  thence 
N.  12°  17'  E.  218  feet;  thence  N.  67°  59'  E.  227.73  feet;  thence  N.  41°  26'  E. 
745.84  feet,  the  last  three  courses  being  along  center  of  old  road,  and  the  last 
six  courses  bounded  by  land  of  Mary  J.  Hamilton;  thence  N.  76°  46'  E.  991.27 
feet  by  land  of  owner  unknown  to  land  of  Joseph  Szczepanski;  thence  S.  31° 
33'  W.  by  said  Szczepanski  143.91  feet;  thence  S.  48°  13'  W.  512.97  feet  along  land 
of  Frank  Lusnia;  thence  S.  41°  52'  E.  951.58  feet  along  land  of  Lusnia;  thence 
N.  46°  00'  E.  519.48  feet  to  a  stone  bound  at  the  southeast  corner  of  said  Lusnia; 
thence  S.  42°  13'  E.  100.16  feet  to  a  stone  bound  on  land  of  o^^iier  unkno^vn  on 
the  westerly  side  of  highway  known  as  Johnny  Cake  Hollow  Road;  thence  S. 
23°  12'  E.  331.79  feet;  thence  S.  39°  13'  E.  430.09  feet;  thence  across  said  high- 
way S.  33°  27'  E.  811.27  feet  to  an  iron  pin  marking  the  line  between  one  Parsons 
and  one  Lerne;  thence  N.  65°  49'  W.  379.53  feet  to  an  iron  pin  in  the  easterly 
side  of  said  highway;  thence  S.  86°  20'  W.  across  said  highway  728.23  feet  to  Par- 
sons northwest  corner,  the  last  two  courses  being  the  r^ortherly  boundary  of 
said  Parsons;  thence  S.  1°  15'  W.  1303.50  feet  to  the  point  of  beginning. 

The  above  area  includes  about  23.26  acres  of  land  of  Rumrill,  about  15  acres 
of  land  of  Roj^al  Britton  Heirs,  about  9.96  acres  of  land  of  Almeda  Snow,  about 
32.22  acres  of  land  of  Wilson  Paine,  about  12.11  acres  of  land  of  James  Murphy, 
about  3.16  acres  of  land  of  Mary  J.  Hamilton,  about  9.53  acres  of  land  of  Joseph 
Szczepanski,  about  17.21  acres  of  land  of  Henry  Burnett,  about  14.52  acres  of 
land  of  George  Stider,  about  18.09  acres  of  land  of  owner  unknown  and  about 
1.16  acres  of  land  of  Joseph  Lerne,  excepting  from  the  above  area  land  belonging 
to  the  City  of  Chicopee  included  therein. 

Beginning  at  a  point  in  the  center  of  Cooley  Brook,  so-called,  at  land  of  Joseph 
Lerne,  thence  running  N.  34°  58'  W.  240  feet  to  an  iron  pin  near  a  pine  tree, 
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standing  on  the  top  of  the  hill,  thence  along  land  of  said  Lernc  N.  65°  49'  W. 
379.53  feet  to  an  iron  pin  in  the  easterly  line  of  the  road  known  as  Johnny  Cake 
Hollow  Road,  thence  S.  86°  20'  W.  across  said  road  and  by  land  of  party  un- 
known 728.23  feet  to  corner  of  land  thought  to  be  owned  by  Alineda  Snow, 
thence  S.  1°  15'  W.  along  land  of  said  Snow  759.50  feet  to  Cooley  Brook,  thence 
continuing  in  same  course  by  land  of  one  Rumrill  544  feet,  thence  S.  79°  58'  E. 
1573  feet  along  northerly  line  of  said  Rumrill,  to  stake  and  stones  at  the  south- 
west corner  of  land  of  Mary  J.  Hamilton,  thence  N.  11°  23'  E.  by  land  of  said 
Hamilton,  337.39  feet  to  a  stone  bound  at  the  southeasterly  corner  of  land 
owned  by  the  City  of  Chicopee,  thence  N.  47°  23'  W.  399.72  feet  to  a  stone  bound, 
thence  S.  87°  13'  W.  351.10  feet  to  a  stone  bound,  thence  N.  58°  30'  E.  29  feet  to 
a  stone  bound,  thence  N.  54°  53'  W.  206.10  feet  to  a  stone  bound,  thence  N.  10° 
52'  E.  75  feet  to  center  of  Cooley  Brook,  the  last  five  courses  bounding  on  the 
City  of  Chicopee,  thence  northeasterly  by  the  center  of  said  Brook,  to  point  of 
beginning;  said  tract  containing  about  39.33  acres  of  land  owned  by  Frederick 
E.  Parsons  et  al. 

Beginning  at  the  southeast  corner  of  land  conveyed  on  road  to  Fairview  and 
running  N.  82°  40'  W.  1355  feet  to  the  Chicopee-Ludlow  line;  thence  S.  4°  50' 
W.on  said  line  1264.22  feet  to  stone  bound  on  the  north  line  of  Pendleton  Avenue; 
thence  along  said  northerly  line  of  Pendleton  Avenue  S.  83°  39'  30"  W.  758.05 
feet;  thence  N.  33°  37'  W.  597.91  feet;  thence  N.  1°  00'  E.  496.25  feet;  thence 
N.  29°  35'  W.  326.10  feet;  thence  S.  85°  04'  W.  313.49  feet;  thence  S.  46°  52'  W. 
391.57  feet;  thence  S.  19°  32'  W.  201.24  feet;  thence  S.  0°  33'  W.  722.12  feet  to 
said  northerly  line  of  Pendleton  Avenue;  thence  by  said  northerly  line  of  Pendle- 
ton Avenue  N.  64°  27'  W.  194.72  feet;  thence  N.  58°  05'  W.  220.41  feet;  thence 
N.  47°  37'  W.  572.94  feet;  thence  N.  60°  03'  W.  339.54  feet  to  land  of  Wasil  Agos- 
tinorch,the  last  four  courses  being  on  the  northeasterly  side  of  Pendleton  Avenue; 
thence  N.  60°  03'  W.  still  continuing  on  the  easterly  side  of  Pendleton  Avenue 
122.31  feet;  thence  N.  26°  50'  W.  347.83  feet;  thence  N.  15°  35'  W.  200.97  feet; 
thence  N.  30°  27'  W.  458.45  feet;  thence  N.  52°  08'  W.  271.45  feet,  the  last  five 
courses  being  by  Wasil  Agostinorch  and  the  fifth  course  partly  by  C.  C.  Abbey; 
thence  S.  22°  24'  W.  54  feet  to  land  of  Walenty  Rzousa  being  the  northerly  Hne 
of  the  10th  tier;  thence  N.  81°  12'  W.  1170.83  feet  to  the  westerly  line  of  a  wood 
road;  thence  S.  28°  17'  W.  126  feet;  thence  S.  12°  34'  W.  507.53  feet;  thence  S.  7° 
38'  W.  289.84  feet;  thence  S.  13°  05'  W.  373.15  feet;  thence  S.  8°  45'  E.  254.00 
feet  to  the  northerly  line  of  the  11th  tier;  thence  N.  83°  05'  W.  843.66  feet  to 
stake  and  stones  at  the  northeast  corner  of  land  of  Goodman  Burnett;  thence 
S.  6°  56'  W.  523.89  feet  on  the  line  between  Henry  Burnett  and  Goodman 
Burnett;  thence  N.  82°  08'  W.  across  land  of  said  Goodman  Burnett  701.62  feet 
to  his  westerly  line  at  land  of  Mary  Hamilton;  thence  S.  7°  52'  W.  on  land  of 
Hamilton  and  Burnett  961.6  feet  to  Hamilton's  southeast  corner  on  the  north 
line  of  the  12th  tier;  thence  N.  81°  50'  W.  1852.4  feet  to  a  stone  bound  marking 
the  line  between  said  Hamilton  and  J.  Lerne;  thence  S.  11°  33'  W.  602.92  feet 
to  a  stone  bound  marking  the  southeast  corner  of  said  Lerne;  thence  N.  55°  26' 
W.  367.53  feet  to  a  stone  bound  along  land  of  City  of  Chicopee;  thence  N.  34° 
58'  W.  crossing  Cooley  Brook  541.1  feet;    thence  N.  32°  27'  E.  975.58  feet; 
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thence  N.  88°  46'  E.  367.73  feet  to  land  of  Mary  J.  Hamilton;  thence  northerly 
on  line  between  said  Lerne  and  said  Hamilton  to  the  northwest  corner  of  said 
Hamilton  on  the  north  line  of  the  11th  tier;  thence  easterly  along  said  tier  line 
between  Hamilton  and  one  Atkins  about  813  feet;  thence  N.  25°  01'  E.  on  land 
of  said  Atkins  717  feet;  thence  N.  61°  29'  E.  about  417  feet  to  land'of  one  Bell; 
thence  northerly  along  the  westerly  line  of  said  Bell  to  the  north  line  of  the  10th 
tier  at  land  of  Granfield  &  Loomis;  thence  northerly  along  the  westerly  line  of 
said  Granfield  &  Loomis  500  feet;  thence  easterly  on  land  of  Granfield  &  Loomis 
632  feet  to  land  of  one  Munsing;  thence  northerly  along  line  between  Granfield 
&  Loomis  and  said  Munsing  830  feet  to  Munsing's  northwest  corner;  thence 
easterly  on  the  line  between  one  Peret  and  Munsing,  being  the  north  line  of  tier 
«9,  528  feet;  thence  N.  33°  59'  E.  360.13  feet;  thence  N.  88°  05'  E.  446  feet 
to  land  of  Coles  &  Cadwell;  thence  northerly  on  line  between  Coles  &  Cadwell 
and  Peret  to  the  north  line  of  the  8th  tier,  being  Coles  &  Cadwell's  northwest 
corner;  thence  N.  48°  37'  W.  928.57  feet;  thence  N.  32°  12'  E.  2248.75  feet  to 
Prospect  Street,  crossing  the  line  between  the  6th  and  7th  tiers,  said  line  being 
the  property  line  between  Jules  Rudiger  and  owner  unknown;  thence  S.  53° 
10'  E.  349.90  feet  along  the  center  of  said  road;  thence  S.  76°  23'  E.  203.61  feet; 
thence  S.  53°  36'  E.  248.43  feet;  thence  S.  29°  23'  E.  292.10  feet  to  the  south 
side  of  said  road;  thence  S.  4°  44'  W.  850.95  feet  on  land  of  said  Jules  Rudiger 
to  the  line  between  the  6th  and  7th  tiers,  said  line  being  the  property  line  between 
Jules  Rudiger  and  Michael  Lobodyez;  thence  along  said  property  line  S.  83°  37' 
E.  776.33  feet  to  a  corner;  thence  S.  5°  47'  W.  1159.36  feet  on  line  between  said 
•Lobodyez  and  one  Munsing;  thence  S.  84°  01'  E.  1965.34  feet  to  the  Ludlow- 
Chicopee  fine;  thence  N.  6°  15'  30"  E.  304  feet  to  the  westerly  side  of  Prospect 
Street;  thence  S.  53°  02'  30"  E.  25.92  feet;  thence  S.  42°  10'  30"  E.  416.93  feet; 
thence  S.  50°  12'  E.  557.97  feet;  thence  S.  45°  51'  E.  365.6  feet  crossing  Cooley 
Brook;  thence  by  a  curve  of  90.08  feet  radius  73.84  feet;  thence  S.  1°  05'  W. 
737.05  feet;  thence  S.  3°  34'  W.  442.53  feet;  thence  S.  15°  53'  W.  484.69  feet; 
thence  S.  5°  22'  E.  398.21  feet;  thence  S.-9°  26'  E.  228.66  feet;  thence  S.  19°  57' 
E.  382.43  feet  to  the  point  of  beginning,  the  last  eleven  courses  are  along  the 
westerly  line  of  Prospect  Street. 

Said  area  containing  about  16.67  acres  of  land  of  J.  Lerne,  about  61.5  acres 
of  Mary  J.  Hamilton,  about  8.57  acres  of  Goodman  Burnett,  about  7.95  acres  of 
Atkins,  about  30.86  acres  of  Bell,  about  36.55  acres  of  H.  Burnett,  about  8.92 
acres  of  W.  Agostinorch,  about  360.87  acres  of  Coles  &  Cadwell,  7.18  acres  of 
Granfield  &  Loomis,  about  37.99  acres  of  Munsing,  about  43.44  acres  of  Lawton, 
about  43.85  acres  of  C.  C.  Abbej^,  about  29.51  acres  of  Locke,  about  3.70  acres 
of  Peret,  about  29.21  acres  of  Lobodyez,  about  4.78  acres  of  P.  Kane,  about  35 
acres  of  Jules  Rudiger,  and  about  75  acres  unknown. 

Beginning  at  a  stone  bound  on  the  Chicopee-Ludlow  line  and  on  the  easterly 
line  of  Prospect  Street  at  the  westerly  corner  of  land  herein  described  and  run- 
ning along  said  towai  line  N.  6°  15'  30"  E.  798.47  feet  by  land  of  Patrick  Kane  to 
the  southwest  corner  of  land  of  Edward  P.  Miller,  said  corner  being  also  the 
southeasterly  corner  of  land  of  0.  E.  Tilley;  thence  westerly  along  the  northerly 
line  of  the  7th  tier  902  feet  to  the  southwest  corner  of  land  of  said  0.  E.  Tilley; 
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thence  northerly  along  line  between  Tilley  and  one  Munsing  1379.5  feet  to  stake 
and  stones;  thoncc  westerly  on  the  northerly  line  of  the  6th  tier  77  feet  to  the 
southwest  corner  of  Tilley 's  land  in  the  5th  tier;  thence  northerly  by  land  of 
said  Tilley  596.5  feet  to  a  stone  bound  marking  the  northwest  corner  of  said 
Tilley 's  land  and  the  southwest  corner  of  one  Mason ;  thence  continuing  northerly 
in  the  same  line  produced  779  feet  on  land  of  said  Mason;  thence  8.  80°  55'  30" 
E.  31  feet  to  a  fence  on  Mason's  property;  thence  N.  18°  02'  W.  310.79  feet  to 
the  Chicopee  Falls  Road;  thence  N.  69°  13'  E.  by  said  road  238.65  feet;  thence  S. 
44°  16'  30"  E.  472.02  feet;  thence  S.  83°  02'  30"  E.  589.88  feet;  thence  S.  45° 
02'  30"  E.  2250.39  feet  by  land  of  Dostal  Brothers  to  land  of  Leroy  Simonds; 
thence  S.  84°  50'  30"  E.  180.0  feet  to  the  westerly  side  of  Ludlow  Road;  thence 
on  the  southwesterly  side  of  said  Ludlow  Road  S.  14°  02'  E.  1564.19  feet;  thence 
S.  15°  35'  E.  510.46  feet;  thence  S.  16°  47'  W.  241.84  feet;  thence  S.  29°  21'  W. 
681.19  feet,  the  last  four  courses  being  on  land  of  said  Simonds;  thence  S.  26° 
25'  W.  703.3  feet  to  a  road;  thence  N.  62°  36'  W.  along  northerly  side  of  .said 
road  756.72  feet  to  a  curve;  thence  by  a  curve  to  the  left  of  radius  313.57  feet 
148.53  feet;  thence  S.  89°  43'  W.  347.58  feet;  thence  N.  1°  05'  E.  20.58  feet; 
thence  to  the  left  by  a  curve  of  140.08  feet  radius  114.83  feet;  thence  N.  45°  51' 
W.  366.55  feet;  thence  N.  50°  12'  W.  557.53  feet;  thence  N.  42°  10'  30"  W. 
419.17  feet;  thence  N.  53°  02'  30"  W.  60.70  feet  to  the  point  of  beginning;  the 
last  six  courses  being  along  the  easterly  side  of  Prospect  Street. 

Said  area  contains  about  21.89  acres  of  land  of  Mason,  about  41.93  acres  of 
land  of  0.  E.  Tilley,  about  33.54  acres  of  land  of  Dostal  Brothers,  about  18.25 
acres  of  land  of  A.  Despres,  about  20.1  acres  of  E.  P.  Miller,  about  69.56  acres 
of  J.  L.  Simonds,  and  about  69.08  acres  of  Coles  &  Cadwell. 

COHASSET. 

March  5,  1914. 
To  Mr.  B.  Preston  Clark,  Treasurer,  Cohasset  Water  Company,  Cohasset,  Mass. 

Dear  Sir:  —  In  response  to  your  application  for  advice  as  to  pro- 
posed plans  of  filtering  the  water  supplied  to  the  town  of  Cohasset 
from  the  well  at  Station  No.  4,  which  is  supplemented  with  water 
from  Lily  Pond  filtered  through  the  ground  into  the  well,  the  State 
Board  of  Health  has  caused  the  locality  to  be  examined  and  has  con- 
sidered the  plans  and  information  presented. 

According  to  the  plans  submitted,  the  water  pumped  from  the  well 
will  first  be  sprayed  into  the  air  through  nozzles  and  fall  upon  a  coke 
trickling  filter,  through  which  it  will  pass  into  a  sedimentation  basin 
located  directly  beneath  this  filter.  From  the  settling  basin  the 
water  will  pass  on  to  mechanical  filters  and  thence  into  a  clear  water 
basin  from  which  it  will  be  pumped  for  the  supply  of  the  town.  In 
proposing  the  installation  of  mechanical  filters,  you  have  specified  that 
pipes  will  be  introduced  into  the  filtering  material  through  which 
water  will  be  forced  for  washing  this  material  and  that  no  chemicals 
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of  any  kind  are  to  be  used  in  connection  therewith.  The  aerator, 
trickling  filter  and  sedimentation  basin,  according  to  the  plans,  will 
have  a  diameter  of  28  feet  3  inches.  The  water  will  first  be  sprayed 
through  thirty-seven  nozzles,  whence  it  will  fall  upon  the  coke  filter 
which  will  be  10  feet  in  depth.  This  filter  is  to  consist  of  coke  of 
three  different  grades,  the  lower  2  feet  to  consist  of  pieces  of  such  size 
as  will  pass  through  3-inch  circular  holes  and  be  retained  on  a  screen 
having  2-inch  circular  holes;  the  next  7  feet  to  contain  coke  of  such 
size  as  will  pass  through  a  screen  having  2  to  2|  inch  circular  holes 
and  be  retained  on  a  screen  having  one-inch  circular  holes;  and  at  the 
top,  a  layer  one  foot  in  thickness  the  same  size  as  that  at  the  bottom 
of  the  filter. 

The  sedimentation  basin  beneath  the  coke  filter  is  to  have  a  depth 
of  11  feet  and  a  capacity  of  50,000  gallons.  This  basin  is  to  be  pro- 
vided with  an  overflow  pipe  to  the  filters  and  a  sludge  drain  into 
the  brook.  From  the  top  of  the  basin  the  water  will  flow  to  the 
mechanical  filters  which  will  be  contained  in  an  addition  to  the 
present  pumping  station. 

The  plan  provides  for  three  concrete  filter  tanks,  two  of  which  are 
to  be  equipped  at  the  present  time.  Each  is  to  be  15  feet  long  and 
9  feet  wide,  making  the  net  filtering  area  270  square  feet.  The  third 
filter,  when  equipped,  will  have  the  same  size  as  the  others,  making 
the  net  filtering  area  405  square  feet.  The  filtering  material  is  to 
consist  of  a  layer  of  9  inches  of  gravel  in  four  sizes  placed  over  the 
strainers  at  the  bottom  of  the  filter.  On  top  of  the  gravel  is  to  be 
placed  a  layer  of  sand  2  feet  6  inches  in  thickness,  having  an  effective 
size  of  from  .25  to  .30  of  a  millimeter  and  a  uniformity  coefficient  of 
not  over  1.6.  The  filters  are  to  be  equipped  with  apparatus  for  opera- 
tion and  cleaning. 

After  passing  through  the  filters,  the  water  is  to  be  discharged  into 
the  clear  water  basin  having  a  capacity  of  46,000  gallons  located  di- 
rectly beneath  the  filters,  and  from  this  point  is  to  be  taken  up  by  the 
pumps  and  discharged  into  the  distribution  system.  It  is  estimated 
that  the  rate  of  operation  of  the  filters  will  be  about  125  million 
gallons  per  acre  per  day  and,  if  only  the  first  two  filters  are  built  in 
the  beginning,  the  quantity  of  water  filtered  will  not  exceed  775,000 
gallons  per  day. 

The  Board  was  informed  by  you  at  the  time  the  plan  was  sub- 
mitted that  no  chemicals  whatever  are  to  be  used  in  connection  with 
the  purification  of  this  water  by  the  proposed  plans.  Experience  in 
the  purification  of  waters  containing  iron  similar  to  that  at  Cohasset 
has  shown  that  they  can  be  efficiently  purified  and  the  objectionable 
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excess  of  iron  removed  by  aeration  and  subsequent  filtration  through 
sand,  but  the  maximum  rates  which  have  thus  far  been  found  success- 
ful without  the  use  of  chemicals  have  amounted  to  about  10  million 
gallons  per  acre  per  day.  The  rate  proposed  for  the  operation  of  these 
filters  is  very  much  higher  than  this  amount,  and,  in  the  opinion  of 
the  Board,  while  these  filters  will  undoubtedly  purify  a  certain  amount 
of  this  water  adequately,  it  is  probable  that  the  area  of  filters  will 
have  to  be  materially  increased  in  order  to  filter  satisfactorily  the 
quantity  of  water  required  for  Cohasset  at  times  when  the  consump- 
tion is  greatest. 

The  Board  recommends  that  provision  be  made  for  such  treatment 
of  the  waste  water  from  the  washing  of  the  filters  as  will  prevent 
creating  objectionable  conditions  in  Bound  Brook  or  any  local  water 
course. 

COLRAIX    (GrISWOLDVILLE). 

Oct.  30,  1914. 
To  the  Griswoldville  Manufacturing  Company,  Griswoldville,  Mass. 

Gentlemen:  —  The  State  Department  of  Health  has  considered 
your  request  for  advice  as  to  the  sterilization  of  the  drinking  water 
to  be  supplied  to  Griswoldville  by  the  use  of  ultra  violet  rays. 

It  appears  from  your  statement  that  your  filtering  plant  in  the 
factory  is  working  during  the  week  far  beyond  the  capacity  that  would 
give  a  good  bacterial  efficiency,  and  there  is  also  danger  of  sewage 
contamination  from  up-stream  sources. 

The  ultra  violet  ray  method  of  sterilizing  water  has  been  experi- 
mented upon  to  a  large  extent  during  the  past  few  years,  both  in  this 
and  other  countries.  It  appears  to  be  an  efficient  method  for  destroy- 
ing bacteria  in  water,  but  its  use  in  such  circumstances  as  you  men- 
tion where  a  bacteriologist  is  not  in  control  is  not  advisable. 

If  your  filter  is  overworked,  it  is  advisable  that  the  water  be  steril- 
ized by  some  of  the  common  methods  such  as  the  chloride  of  lime 
treatment,  but  such  treatment  should  be  carried  out  under  efficient 
bacteriological  supervision  or  all  takers  of  the  water  should  be  notified 
to  boil  it  thoroughly  before  drinking.  It  is  important  of  course  that  a 
supply  of  pure  water  adequate  under  all  circumstances  shall  be  pro- 
vided at  the  earliest  possible  time,  and  the  Department  will  assist  you 
in  any  investigations  for  a  further  supply  by  making  the  necessary 
analyses  of  water  and  will  advise  3-ou  as  to  any  plan  of  securing  an 
additional  supply  that  you  may  wish  to  present. 
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Dalton. 

July  27,  1914. 

To  the  Board  of  Water  Commissioners  of  the  Dalton  Fire  District,  Mr.  Frederick  G.  Crane, 
Chairman. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
May  15,  1914,  an  appHcation  for  advice  as  to  the  building  of  a  storage 
reservoir  on  Cady  Brook  at  the  so-called  California  Cady  place  and 
as  to  the  necessity  of  stripping  the  proposed  basin.  Later  further 
information  relative  to  the  basin  was  submitted  by  your  engineer, 
including  samples  of  soil  from  the  area  which  would  be  flowed  and 
samples  of  sand  which  might  be  used  for  the  filtration  of  the  water 
in  case  filtration  were  deemed  desirable.  Additional  information  has 
also  been  submitted  relative  to  the  construction  of  a  storage  reservoir 
on  Cady  Brook  at  a  point  designated  as  the  Griswold  and  Adams  site 
about  f  of  a  mile  farther  down  stream  than  the  California  Cady 
location. 

It  appears  from  the  information  presented  that  a  reservoir  holding 
50  million  gallons  could  be  constructed  at  the  California  Cady  site  at 
an  estimated  cost  of  $28,700  if  it  were  not  deemed  necessary  to  remove 
the  soil  and  organic  matter  from  the  bottom  of  the  reservoir.  If  such 
cleaning  were  deemed  necessary,  however,  the  reservoir  would  cost 
about  $74,000,  and  its  capacity  would  amount  to  about  59  million 
gallons.  As  this  reservoir  would  be  very  shallow,  you  have  had  esti- 
mates made  of  the  cost  of  building  a  reservoir  of  larger  capacity  and 
greater  average  depth  at  this  location.  By  increasing  the  height  of  the 
dam  by  about  3  feet,  it  is  estimated  that  a  reservoir  could  be  con- 
structed at  this  site  which  would  hold  80  million  gallons  without  the 
removal  of  the  soil  and  organic  matter  and  would  cost  $37,500,  but  if 
the  soil  and  organic  matter  were  removed  to  a  depth  of  12  inches,  the 
reservoir  would  hold  92  million  gallons  and  would  cost  $88,000. 

At  the  Griswold  and  Adams  site  it  appears  to  be  practicable  to 
construct  a  reservoir  holding  about  22  million  gallons  at  an  estimated 
cost  of  $52,500  without  removing  the  soil  and  organic  matter  from  the 
basin.  If  the  basin  were  cleaned,  it  is  estimated  that  it  would  hold 
28  million  gallons  and  would  cost  $67,600. 

With  a  reservoir  holding  28  million  gallons  at  the  Griswold  and 
Adams  site,  the  reliable  daily  yield  of  your  sources  of  supply  would  be 
increased  to  about  935,000  gallons,  or  about  260  gallons  for  each 
inhabitant  of  the  town  at  the  present  time.  With  a  reservoir  holding 
92  million  gallons  at  the  California  Cady  site,  the  capacity  of  your 
sources  of  supply  would  be  increased  to  1,150,000  gallons  per  day,  or 
about  320  gallons  per  day  for  each  inhabitant. 
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The  average  daily  consumption  of  water  in  manufacturing  towns 
the  size  of  Dalton,  where  "records  of  consumption  are  kept,  rarely 
exceeds  80  gallons  per  inhabitant,  and  the  maximum  measured  con- 
sumption for  any  city  or  town  of  equal  or  greater  size  in  the  State  of 
Massachusetts  in  1913  was  150  gallons  per  person.  If  the  daily  con- 
sumption of  water  in  Dalton  equalled  the  former  figure,  the  total 
daily  quantity  required  for  the  supply  of  the  town  would  be  288,000 
gallons.  With  the  maximum  consumption  of  150  gallons  per  person, 
the  daily  quantity  used  would  be  540,000  gallons,  so  that  a  reservoir 
at  the  Griswold  and  Adams  site  of  the  size  suggested  would  supply  a 
much  greater  quantity  of  water  than  the  town  would  require,  if  used 
at  the  rate  of  150  gallons  per  person. 

From  information  submitted  by  you,  it  appears  that  the  quantity  of 
water  used  in  Dalton  varies  from  about  700,000  to  900,000  gallons  per 
day,  as  indicated  by  four  measurements  on  different  days  in  April  and 
May.  It  is  obvious  from  these  figures  that  the  town  is  using  from  two 
to  three  times  as  much  water  as  any  other  similar  town  in  the  State. 
Furthermore,  measurements  of  the  use  of  water  from  12  midnight  to 
4.00  A.M.  indicate  that  the  quantity  flowing  through  your  mains  is  at 
the  rate  of  25,900  gallons  per  hour,  or  622,000  gallons  per  day;  that 
is,  173  gallons  per  person  per  day.  These  figures  indicate  unquestion- 
ably an  enormous  loss  of  water  by  leakage  from  mains  or  fixtures,  or  a 
large  unrecorded  use  of  water  in  mills,  or  from  both  of  these  causes. 
If  the  consumption  of  water  should  be  reduced  to  within  reasonable 
limits,  it  is  likely  that  your  present  sources  would  yield  enough  water 
for  the  requirements  of  the  village  at  nearly  all  times,  and  in  any  case 
it  is  probable  that  a  moderate  amount  of  storage  would  furnish  an 
adequate  supply  for  the  town  for  many  years  in  the  future. 

Under  these  conditions,  it  is  unnecessary,  in  the  opinion  of  the 
Board,  to  provide  a  storage  of  such  capacity  as  that  which  would  be 
furnished  by  the  California  Cady  reservoir  at  the  present  time,  and 
there  is  no  doubt  that  with  a  reasonable  restriction  in  the  waste  of 
water,  a  reservoir  of  the  capacity  available  at  the  Griswold  and  Adams 
site  would  be  ample  for  the  purpose.  Further  studies  of  the  proposed 
reservoir  at  the  California  Cady  place  show  that  the  soil  and  organic 
matter  extend  to  a  very  considerable  depth,  and  samples  from  four 
test  pits  in  the  bottom  of  this  proposed  reservoir  indicate  that  strip- 
ping to  an  extent  of  at  least  18  inches  would  be  required  to  remove  the 
organic  matter  effectively  from  this  area.  Moreover,  there  would  still 
remain  several  acres  of  swamp  containing  a  deep  mucky  soil  which  it 
would  be  impracticable  to  remove,  so  that  this  area  would  have  to  be 
treated   by  covering  the   organic   matter  with  clean  gravel  from  the 
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sides  of  the  reservoir.  This  covering  should  be  at  least  1^  feet  in 
depth  in  order  to  be  effective  in  preventing  mud  from  coming  in  con- 
tact with  the  water. 

On  account  of  the  great  increase  in  the  cost  of  this  reservoir  that 
would  result  from  stripping  the  bottom,  the  practicability  of  filtering 
the  water  has  been  considered  and  samples  of  soil  from  various  gravel 
deposits  in  the  region  have  been  submitted  for  examination.  Analyses 
of  these  samples  do  not  show  that  any  of  them  are  suitable  for  use 
for  the  filtration  of  water. 

If  the  reservoir  is  constructed  without  treatment  of  the  bottom  and 
without  providing  filters,  there  is  no  doubt  that  the  water  will  be  highly 
colored  and  will  be  affected  by  the  presence,  at  times  in  the  summer 
season,  of  growths  of  organisms  which  will  impart  to  the  water  a  very 
disagreeable  taste  and  odor.  It  is  possible,  also,  on  account  of  the 
fact  that  the  reservoir  would  be  very  shallow,  that  serious  trouble 
would  be  experienced  from  the  growth  of  the  larger  aquatic  plants. 

Considering  the  circumstances,  it  seems  probable  that  a  reservoir 
at  the  lower  site  on  Cady  Brook  will  furnish  water  of  better  quality 
at  less  cost  to  the  district  than  the  proposed  reservoir  at  the  Cali- 
fornia Cady  site.  Moreover,  with  the  reservoir  at  the  Griswold  and 
Adams  site  there  is  no  doubt  that  an  ample  supply  of  water  could  be 
obtained  for  the  town  at  all  times  provided  the  consumption  of  water 
is  reduced  to  within  reasonable  limits. 

In  view  of  the  circumstances,  the  Board  recommends  that  careful 
studies  be  made  of  the  probable  capacity  and  cost  of  a  reservoir  at 
the  Griswold  and  Adams  site  and  that  further  estimates  be  made  of 
the  cost  of  proper  preparation  of  a  reservoir  at  the  California  Cady 
site.  When  the  results  of  these  studies  are  available,  it  will  be  practi- 
cable to  determine  the  most  appropriate  location  for  an  additional 
reservoir  for  the  use  of  the  district.  The  Board  further  recommends 
that  steps  for  preventing  excessive  waste  of  water  be  taken  at  once 
by  installing  Venturi  meters  or  other  suitable  measuring  devices  to 
determine  accurately  the  quantity  of  water  supplied  to  the  town,  and 
if  necessary  by  metering  services  through  which  large  quantities  of 
water  are  drawn. 

DUXBURY. 

June  29,  1914. 

To  Messrs.  Percy  L.  Walker,  Charles  S.  Clark  and  Ernest  Wadsworth,  Board  of 
Water  Commissioners  of  the  Duxbury  Fire  and  Water  District. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
June  18,  1914,  the  following  petition  requesting  its  approval  of  the 
location  of  certain  wells  which  it  is  proposed  to  use  as  sources  of  water 
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supply  for  the  Duxbury  Fire  and  Water  District  and  also  for  the 
approval  of  lands  necessary  for  protecting  and  preserving  the  quality 
of  the  water:  — 

The  Board  of  Water  Commissioners  of  the  Duxbury  Fire  and  Water  District, 
have  the  honor  to  request  the  advice  and  approval  of  your  Honorable  Board,  — 

Of  the  source  of  water  supply  and  lands  necessary  for  preserving  the  quality 
of  such  water,  and,  —  The  approval  of  the  location  of  the  wells  to  be  used  as 
sources  of  water  supply,  under  Chapter  313  of  the  Acts  of  1914  approved  April 
6th,  1914,  entitled, 

"An  Act  To  Establish  The  Duxbury  Fire  and  Water  District  And  To  Pro- 
vide For  Supplying  The  Same  With  Water." 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineers 
and  has  considered  the  results  of  a  test  made  by  pumping  from  ten 
wells  in  this  region  for  a  period  of  nearly  nine  days  between  June  1  and 
June  10,  and  has  examined  the  results  of  analyses  of  samples  of  the 
water  collected  daily  during  the  test. 

The  results  of  the  analyses  show  that  the  water  is  very  soft  and  in 
other  respects  of  very  good  quality  for  the  purposes  of  a  public 
water  supply.  The  minimum  quantity  of  water  pumped  during  the 
test  amounted  to  somewhat  over  400,000  gallons  per  day,  a  quantity 
much  greater  than  would  be  required  for  the  supply  of  Duxbury  at 
the  present  time.  The  test  was  conducted  in  a  period  of  dry  weather 
and,  considering  the  variations  in  the  fluctuation  of  the  ground  water 
in  connection  with  the  quantity  of  water  pumped,  it  is  probable,  in 
the  opinion  of  the  Board,  that  the  wells  will  yield  an  adequate  quan- 
tity of  w^ater  for  the  requirements  of  the  Duxbury  Fire  and  Water 
District,  if  the  conditions  affecting  the  height  of  the  ground  water  in 
this  region  are  maintained  about  as  during  the  test,  until  the  popula- 
tion becomes  considerably  greater  than  at  the  present  time. 

The  Board,  acting  under  the  provisions  of  Chapter  313  of  the  Acts 
of  the  year  1914,  approves  the  ground  water  in  the  neighborhood  of 
the  southerly  shore  of  Ford's  Pond  as  a  source  of  water  supply  for  the 
Duxbury  Fire  and  Water  District,  and  approves  the  location  of  wells 
for  this  purpose  in  the  region  in  which  the  test  wells  are  located.  The 
region  about  the  wells  and  the  shores  of  Ford's  Pond  are  at  present 
sparsely  populated  and  the  Board  recommends  that  as  large  an  area  of 
land  as  practicable  be  secured  in  the  region  about  the  pond  and  wells 
for  the  protection  of  your  source  of  water  supply,  and  when  you  have 
determined  the  limits  of  the  areas  to  be  acquired  for  this  purpose,  the 
Board  will  give  the  matter  further  consideration,  if  you  so  request. 
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Fall  River. 

Jan.  10,  1914. 
Mr.  James  J.  Kirby,  Clerk,  Watuppa  Water  Board,  Fall  River,  Mass. 

Dear  Sir:  —  In  reply  to  your  request  of  January  1st,  1914,  for  a 
clearer  interpretation  of  the  portion  of  the  recommendation  of  the 
Board  which  reads  "  the  Board  recommends  that  the  further  use  of  the 
North  Watuppa  Pond  as  a  source  of  ice  supply  be  discontinued  at  the 
earliest  practicable  time,"  I  am  directed  to  say  that  the  State  Board 
of  Health  left  this  matter  to  the  discretion  of  your  Board  since  the 
members  are  familiar  with  the  local  situation  and  requirements.  The 
understanding  of  the  Board,  however,  was  that  the  ice  houses  destroyed 
by  fire  are  not  to  be  reconstructed  or  used  this  season.  If  in  your 
opinion  it  is  essential  to  continue  the  cutting  of  ice  at  the  other 
establishments  on  North  Watuppa  Pond  for  the  present  season,  the  work 
should  be  under  the  most  careful  inspection. 

If  it  is  found  impracticable  to  prevent  danger  of  pollution  of  the 
water,  the  water  takers  should  be  promptly  notified  of  the  danger  and 
advised  to  boil  the  water  before  using. 

April  13,  1914. 
To  the  Watuppa  Water  Board,  Fall  River,  Mass.,  Mr.  R.  F.  Haffe.vrbffer,  Jr.,  President. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  13,  1914,  the  following  application  for  advice  relative  to  the 
further  continuance  of  ice  cutting  on  North  Watuppa  Pond,  especially 
as  to  whether  the  pond  has  in  the  past  been  polluted  in  the  process  of 
cutting  and  harvesting  ice. 

It  would  seem  very  proper  to  the  writer,  now  that  the  ice  cutting  season  is 
over,  that  this  Board  should  be  advised,  definitely,  what  the  position  of  your 
Board  is  relative  to  the  granting  of  permits  for  ice  cutting  on  the  North  Watuppa 
Pond  in  the  future. 

I  must  admit  that  I  have  a  very  strong  opinion  regarding  the  cutting  and 
storing  of  ice  by  dealers  who  have  houses  along  the  shores  of  the  North  Pond 
and  I  believe,  unless  the  State  Board  of  Health  is  convinced  and  has  proof  that 
the  waters  of  this  pond  are  being,  or  have  been  in  the  past,  polluted  by  the 
cutting  and  harvesting  of  ice  along  its  shores,  that  it  would  be  imposing  a  hard- 
ship on  the  ice  dealers  and  the  community  in  general  to  put  such  ice  dealers  to 
increased  expense  without  absolute  knowledge  that  the  water  has  been  polluted 
in  the  past. 

I  would  be  most  inclined,  therefore,  to  permit  these  ice  dealers  who  have  ice- 
houses along  the  shores  of  this  pond,  to  improve  and  repair  their  buildings  in 
preparation  for  future  ice  cutting.  Of  course,  I  would  not  care  to  involve  these 
ice  dealers  in  needless  expense  if  a  contrary  attitude  is  assumed  by  your  Board 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  81 

and,  ill  view  of  all  tlu;  circumstances,  T  would  urge  you  to  inform  us  at  the  earliest 
date  what  your  commands  arc  relative  to  the  further  granting  of  ice  cutting 
permits. 

I  may  add  that  my  colleagues  on  this  Board  favor  a  definite  understanding 
of  this  matter  in  order  that  they  may  deal  intelligently  with  applications  for 
such  permission  in  the  future. 

The  ciuestion  of  the  protection  of  the  purity  of  North  Watuppa 
Pond,  and  especially  the  prevention  of  danger  of  the  pollution  of  the 
water  from  ice  cutting,  was  carefully  considered  by  the  Board  after  a 
hearing  in  December  last,  and  the  Reservoir  Commission  was  then 
advised  in  regard  to  these  ciuestions  as  follows: 

In  response  to  j'our  request  for  advice  as  to  authorizing  the  cutting  of  ice 
upon  North  Watuppa  Pond,  the  source  of  water  supply  of  the  city  of  Fall  River, 
and  the  leasing  of  city  lands  abutting  the  pond  for  the  storage  of  ic,e  thereon, 
the  Board  has  caused  the  locality  to  be  examined  and  has  considered  the  infonna- 
tion  presented  at  the  hearing  given  at  this  office  at  your  request  on  December  16, 
1913. 

The  city  of  Fall  River  began  many  years  ago  to  acquire  the  lands  within  the 
watershed  of  North  Watuppa  Pond  for  the  protection  of  the  purity  of  the  water, 
and  at  the  present  time  some  two-thirds  of  the  land  within  the  watershed  has 
passed  within  the  control  of  the  city.  It  was  found  impracticable  to  purchase 
at  a  reasonable  cost  enough  of  the  lands  in  the  westerly  part  of  the  watershed, 
chiefly  in  the  watersheds  of  Cress  and  Highland  brooks,  to  protect  adequately 
the  purit}^  of  the  waters  tributary  to  the  pond  in  this  region,  and  after  a  thorough 
study,  3^ou  have  devised  a  plan  for  diverting  the  flow  of  water  from  populated 
areas  in  this  region  into  the  South  Watuppa  Pond. 

With  the  construction  of  this  conduit,  which  should  be  completed  at  the 
earhest  possible  time,  little  •further  expenditure  will  be  required  to  enable  the 
city  to  secure  and  adequately  protect  for  the  future  use  of  its  inhabitants  as  a 
source  of  domestic  water  supply  this  great  reservoir  so  well  suited  for  that  pur- 
pose both  in  its  location  and  the  character  of  its  waters. 

In  the  course  of  the  work  of  securing  the  lands  about  the  pond  and  protecting 
this  water  supply,  it  appears  that  it  has  been  the  plan  of  the  city  to  acquire  the 
ice  house  properties  in  order  to  prevent  danger  of  contamination  of  the  waters 
of  the  pond  from  its  continued  use  for  the  cutting,  storage  and  handhng  of 
ice.  This  danger,  in  the  opinion  of  the  Board,  cannot  be  ignored.  In  order  to 
harvest  and  remove  any  considerable  quantities  of  ice,  it  is  necessary  to  intro- 
duce within  the  watershed  and  upon  the  surface  of  the  pond  considerable  numbers 
of  men  and  horses.  Observations  of  the  conditions  under  which  ice  is  cut,  stored 
and  handled,  even  on  lakes  where  these  operations  are  subject  to  an  inspection 
which  is  intended  to  be  adequate,  show  that  these  processes  may  result  in  the 
serious  contamination  of  the  water,  ■ —  in  a  recent  case  being  the  probable  cause 
of  a  serious  epidemic. 

Furthermore,  from  the  information  presented  at  the  hearing,  it  does  not 
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appear  to  be  necessary  to  use  North  Pond  as  a  source  of  ice  supplj-  in  order  to 
secure  an  adequate  quantity  of  good  ice  for  the  inhabitants  of  Fall  River  at  reason- 
able cost.  Ice  which  may  be  safely  used  for  domestic  purposes  can  undoubtedly 
be  obtained  from  large  portions  of  the  South  Pond,. and  other  ponds  were  indi- 
cated at  the  hearing  from  which  ice  of  good  quality  can  be  secured  at  distances 
from  the  city  involving  little  greater  haulage  than  would  be  the  case  if  ice  were 
taken  from  the  North  Pond. 

In  view  of  the  circumstances  and  the  information  presented,  it  seems  to  the 
Boai'd  unnecessary  to  use  North  Watuppa  Pond  as  a  source  of  ice  supply  and, 
considering  the  danger  to  the  purity  of  the  drinking  water  of  the  city  that  would 
inevitably  result  from  such  use,  the  Board  recommends  that  the  further  use  of 
North  Watuppa  Pond  as  a  source  of  ice  supply  be  discontinued  at  the  earliest 
practicable  time. 

During  the  period  when  ice  cutting  was  in  progress  on  North  Wa- 
tuppa Pond  in  the  winter  just  ended,  the  Board  has  caused  the  process 
to  be  inspected  and  has  collected  samples  of  water  in  the  neighbor- 
hood of  the  places  where  ice  cutting  was  being  carried  on.  The  in- 
spectors who  examined  the  pond  found  at  various  times  a  maximum 
of  250  to  300  persons  and  10  horses  employed  in  cutting  the  ice. 
Horse  droppings  were  promptly  gathered  up  and  removed  from  the 
ice  and  the  inspectors  employed  by  your  department  were  also  making 
every  effort  practicable  to  prevent  spitting  upon  the  ice,  but  fecal 
matter  was  found  at  many  places  near  the  westerly  shore  of  the  pond, 
especially  south  of  the  peninsula  at  Interlachen,  and  many  evidences 
of  the  deposit  of  urine  were  noted  along  the  edge  of  the  pond  and 
upon  the  ice.  At  one  place  a  barn  cellar  used  as  a  privy  was  in  an 
exceedingly  filthy  condition  and  abundant  traces  were  found  of  fecal 
matter  having  been  distributed  from  the  boots  of  the  employees  be- 
tween the  barn  and  the  pond. 

Samples  of  water  were  taken  for  bacterial  analysis  at  points  along 
the  shores,  all  of  them  showing  pollution,  and  at  one  place  where  ice 
was  being  harvested  the  water  on  the  top  of  the  ice  of  the  pond  was 
found  to  contain  850,000  bacteria  per  c.  c,  including  many  of  those 
characteristic  of  sewage. 

These  conditions  occurred  in  spite  ot  the  employment  by  your 
department  of  numerous  inspectors  to  prevent  the  pollution  of  the 
pond  or  its  watershed,  and  the  results  show  clearly  the  impracticability 
of  preventing  the  pollution  of  a  water  from  which  ice  is  harvested  in 
considerable  quantities.  It  may  be  added  that  similar  conditions  were 
found  on  several  other  water  supplies  during  the  past  winter  from 
which  ice  is  harvested  in  considerable  quantities  for  domestic  purposes 
and  where  inspection  is  also  provided  by  the  city  or  town  to  prevent 
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pollution  of  the  water.  The  results,  in  the  opinion  of  the  Board,  are 
conclusive.  They  show  that  it  is  impracticable  to  protect  adequately 
the  purity  of  the  water  of  North  Watuppa  Pond  and  continue  to  use 
it  as  a  source  of  ice  supply. 

In  view  of  the  results  of  these  investigations,  the  Board  recommends 
that,  if  the  cutting  of  ice  is  continued  on  North  AYatuppa  Pond  here- 
after, your  Board  notify  the  inhabitants  of  Fall  River  to  boil  all  water 
used  for  drinking  while  ice  cutting  is  in  progress  and  for  a  period  of 
six  weeks  after  ice  has  disappeared  from  the  pond. 

You  have  also  asked  an  examination  of  the  effect  of  pollution  from 
manure  piles  located  on  the  easterly  shore  of  the  pond,  and  in  response 
to  this  request  the  Board  has  caused  samples  of  water  draining  from 
these  manure  piles  toward  the  pond  to  be  analyzed  and  has  also 
caused  an  analysis  to  be  made  of  the  water  several  feet  from  shore 
opposite  the  entrance  ol  the  drain  from  the  manure  piles.  The  results 
show  that  the  drain  from  the  manure  piles  contained  180,000  bacteria 
per  c.  c,  including  many  of  the  objectionable  kinds. 

The  existing  laws  under  which  this  Board  is  authorized  to  make 
rules  and  regulations  for  the  sanitary  protection  of  public  water  sup- 
plies provide  that  "the  board  shall  not  prohibit  the  cultivation  and 
use  of  the  soil  in  the  ordinary  methods  of  agriculture  if  no  human  ex- 
crement is  used  thereon."  The  piling  of  manure  upon  the  lands  to  be 
cultivated  appears  to  be  an  ordinary  method  of  agriculture  and  not 
preventable  under  the  authority  granted  to  the  Board  by  the  Legis- 
lature for  the  making  of  sanitary  rules  and  regulations.  It  is  for  this, 
among  other  reasons,  that  the  city  of  Fall  River  has  acquired  the 
great  areas  of  land  that  have  thtis  far  been  secured  within  the  limits 
of  the  North  Watuppa  Pond  watershed,  and  this  protection  should 
be  completed  at  the  earliest  practicable  time  by  securing  control  of 
the  remaining  lands  to  prevent  uses  which  would  be  injurious  to  the 
quality  of  the  water  such  as  those  here  complained  of.  The  Board, 
furthermore,  again  urges  that  the  drain  along  the  westerly  shore  of  the 
pond  designed  to  intercept  the  flow  of  polluted  water  from  the  popu- 
lous areas  in  that  region  be  constructed  at  the  earliest  possible  time. 

At-G.  17,  1914. 
To  the  Reservoir  Commission,  Fall  River,  Mass. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  the  lo- 
cation of  an  administration  building  on  the  water  works  reservation 
of  the  city  of  Fall  River  near  the  easterly  shore  of  North  Watuppa 
Pond,  the  Acting  Commissioner  of  Health  has  caused  an  examination 
of  the  locality  to  be  made  by  one  of  the  engineers  of  the  department 
and  has  considered  the  information  presented. 
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It  appears  from  this  information  that  the  proposed  building  is  to  be 
located  about  midway  between  Blossom  Road  and  North  Watuppa 
Pond  in  Blossom  Grove,  so  called,  some  450  feet  from  the  shore  of 
the  pond.  The  proposed  building  is  to  include  toilet  rooms  and  an 
emergency  hospital  and  is  to  be  provided  with  a  water  supply. 

For  the  disposal  of  sewage  it  is  proposed  to  construct  a  water-tight 
cesspool  about  400  feet  from  the  pond  and  to  clean  out  the  cesspool 
as  frequently  as  necessary,  distributing  the  contents  on  land  for 
fertilizing  purposes. 

An  examination  of  the  locality  shows  that  the  soil  is  quite  fine  and, 
in  case  polluting  matter  should  be  deposited  upon  the  ground  about 
the  building  or  should  escape  from  the  cesspool  or  the  carts  used  in 
removing  the  contents  thereof,  it  might  quickly  be  carried  over  the 
ground  to  the  pond.  Moreover,  the  disposal  of  the  contents  of  the 
cesspool  within  the  watershed  would  be  very  objectionable,  and  to 
dispose  of  it  outside  the  watershed  would  require  the  hauling  of  the 
sewage  for  a  long  distance  to  a  suitable  place  of  disposal. 

Considering  the  circumstances,  the  location  does  not  appear  to  be  a 
desirable  one  for  such  a  building  and,  if  it  is  deemed  necessary  to 
provide  such  a  building  within  the  watershed,  a  location  should  be 
selected  at  such  a  place  that  the  danger  of  polluting  matters  entering 
the  pond  therefrom  would  be  reduced  to  a  minimum.  A  still  better 
plan  would  be  to  locate  the  building  at  such  a  place  that  the  drainage 
therefrom  could  naturally  be  discharged  at  some  point  outside  the 
watershed. 

Oct.  2,  1914. 
To  the  Reservoir  Commission,  Fall  River,  Mass.,  Mr.  James  J.  Kirby,  Clerk. 

Gentlemen:  —  Your  communication  of  September  28,  1914,  rela- 
tive to  the  necessity  of  the  prompt  construction  of  the  proposed  inter- 
cepting drain  along -the  westerly  shore  of  North  AYatuppa  Pond  has 
been  considered  by  the  Acting  Commissioner  of  Health. 

This  matter  has  been  carefully  considered  by  this  department  on  a 
number  of  occasions  and  as  recently  as  April  13  of  the  present  year 
the  city  authorities  were  urged  to  construct  this  drain  at  the  earliest 
possible  time.  AVe  shall  be  pleased  to  supply  your  Board  with  a  copy 
of  this  communication  if  you  wish. 

Oct.  13,  1914. 
To  the  Reservoir  Commission,  Fall  River,  Mass. 

Gentlemen:  —  The  Acting  Commissioner  of  Health  received  from 
you  on  September  28,  1914,  the  following  application  for  the  considera- 
tion of  certain  modifications  in  the  plan  of  the  intercepting  conduit 
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near  the  western   shore  of   North   Watuppa   Pond,   approved   by   the 
State  Board  of  Health  on  March  2,  1911. 

In  accordance  with  the  direction  of  the  Reservoir  Commission  of  the  City  of 
Fall  River  I  am  giving  you  the  following  memorandum  in  regard  to  changes  in 
plans  for  the  Intercepting  Conduit  near  the  west  shore  of  North  Watuppa  Pond. 

The  changes  referred  to  are  those  made  on  a  set  of  plans  accompanying  this 
letter  dated  August  19,  1914,  whicli  it  is  proposed  to  use  as  construction  plans, 
and  a  comparison  is  made  with  the  original  set  of  plans  upon  which  the  approval 
of  the  State  Board  of  Health  dated  March  2,  1911  was  based. 

No  ChaxCtE  IX  Gexeral  Plax. 

^^^lile  a  considerable  amount  of  study  has  been  given  to  the  whole  problem 
from  the  begimiing.  the  final  decision  has  been  not  to  make  anj-  change  in  the 
general  plan  as  previously  approved  by  your  Board.  The  changes  made  are 
those  of  details.  For  instance,  at  the  lower  end  of  the  line  a  shghtly  different 
location  has  been  adopted,  giving  more  economical  results.  Certain  changes 
have  also  been  made  in  the  cross  section  of  the  drain  at  different  points,  with  a 
\aew  to  getting  a  more  efficient  hydrauhc  section  and  a  stronger  section  with  little 
or  no  increase  in  cost.  Changes  in  the  capacity  of  the  drain  where  made  have 
been  with  a  view  to  increasing  rather  than  decreasing  its  capacitj',  as  wiU  be 
noted  by  a  comparison  of  the  original  slopes  and  cross  sections  with  those  pro- 
posed on  the  later  set  of  plans. 

A  memorandum  is  enclosed  herewith  which  gives  certain  details  that  will 
enable  you  to  readily  compare  the  capacity  of  the  proposed  drain  wath  that 
sho'?\7i  on  the  original  plans. 

WTiile  it  has  been  our  intention  to  make  no  changes  which  would  conflict  with 
the  pre\'ious  approval  of  the  plans  by  the  State  Board  of  Health,  the  point  has. 
been  raised  by  the  City  Auditor  that  changes  in  detail  if  not  approved  by  the 
State  Department  of  Health  might  lead  to  some  technical  difficulty  in  issuing 
the  bonds  to  cover  the  cost  of  this  work. 

We  therefore  request  that  your  Department  take  such  action  as  you  deem 
necessary  in  further  approval  of  these  plans. 

The  application  was  accompanied  by  the  following  memorandum 
relative  to  the  proposed  changes. 

Fall  River  Ixterceptixg  Coxduit. 

Comparison  of  Cross  Sectional  Area  and  Slopes  of  Drain  as  shown  on  Contract 
Plans  dated  August  19,  1914,  with  those  shown  on  plans  prei-iously  ap- 
proved by  State  Board  of  Health. 


Accompanying  letter  to  Mass.  State  Department  of  Health,  Sept.  26,  1914. 
Sta.  0+0  to  Sta.  7+50. 

No  change  in  area  of  cross  section. 

Slope  increased  from  0.104  per  100  to  0.280  per  100. 
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Sta.  7+50  to  Sta.  60. 

Xo  change  in  area  of  cross  section  or  slope,  (except  that  covered  section  ex- 
tends to  sta.  17+50  instead  of  7+ .50). 

Sta.  60  to  Sta.  78. 

Section  10  ft.  wide  whereas  previouslj'  for  most  of  this  distance  it  was  9  ft. 
wide. 

Slope  made  0.02-35  per  100  instead  of  0.01375  per  100  for  most  of  distance 
previously. 

Sta.  78  to  Sta.  105. 

Section  made  8  ft.  wide  Avhereas  it  previously  varied  from  8  to  7  ft.  in  width. 
Slope  increased  from  0.01.375  per  100  to  0.0235  per  100. 

Sta.  105  to  Sia.  120. 

Cross  section  increased  in  area  by  making  side  walls  same  height  for  entire 
di-stance.  (The\'  were  formerly  5  ft.  high  at  sta.  105  and  4  ft.  high  at  sta.  120± , 
varA'ing  uniformly  between.) 

Slope  of  invert  kept  the  same,  viz.  0.068  ft.  per  100. 

24-inch  Pipe  Line. 

Slope  increa.sed  from  0.126  per  100  to  0.178  per  100. 

From  this  information  it  appears  that  the  carrying  capacity  oi  the 
conduit  as  now  proposed  will  be  at  least  equal  at  all  points  to  that 
provided  in  the  plan  as  originally  approved.  Estimates  of  the  cost 
of  the  conduit  as  now  proposed  have  not  Vjeen  presented,  but  the  state- 
ment is  made  by  your  engineers  that  the  proposed  changes  will  in- 
volve little  or  no  increase  in  cost  over  the  plan  already  approved,  the 
total  estimated  cost  of  which  was  8211,600  including  the  cost  of  the 
diversion  of  North  and  South  Nat  Brooks  and  Ralph  Brook,  estimated 
at  S3 1,600. 

Under  these  circumstances  there  appears  to  be  no  material  objection 
to  the  modifications  proposed,  which  are  approved.  The  details  of 
design,  so  far  as  they  relate  to  the  stability  of  structures  and  details 
of  construction,  have  not  been  considered  by  this  Department. 

Boston-,  Dec.  31,  1914. 
To  Mr.  R.  F.  Haffenreffer,  Jr.,  President,  Watuppa  Water  Board,  Fall  River,  Mass. 

Dear  Sir:  —  The  Commissioner  of  Health  has  considered  your  ap- 
plication dated  December  19,  1914,  in  which  you  request  advice  as  to 
whether  the  cutting  of  ice  on  North  Watuppa  Pond  should  be  discontin- 
ued in  the  interest  of  safeguarding  the  public  health  as  follows:  — 
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In  December  of  last  year  a  hearing  was  given  I)y  IIk;  tlicn  State  Board  of 
Health  relative  to  the  cutting  of  ice  on  the  North  Watuppa  Pond,  this  City. 
As  a  result  of  the  hearing  this  board  received  a  letter,  addressed  to  the  Reservoir 
Commission,  dated  December  23,  1913,  a  copy  of  which  we  inclose,  the  con- 
cluding iJaragrajili  of  which  reads  as  follows: 

"  In  view  of  the  circumstances  and  the  infonnation  presented,  it  seems  to  the 
Board  unnecessary  to  use  North  Watuppa  Pond  as  a  source  of  ice  supply  and, 
considering  the  danger  to  the  purity  of  the  drinking  water  of  the  city  that 
would  inevitably  result  from  sucli  use,  the  Board  recommends  that  the  further 
use  of  North  Watuppa  Pond  as  a  source  of  ice  supply  be  discontinued  at  the 
earliest  practicable  time." 

On  January  1st,  1914,  this  Board  communicated  with  the  State  Board  of 
Health  requesting  a  clearer  interpretation  of  that  portion  of  the  recommendation 
of  the  Board  which  read,  "The  Board  recommends  that  the  further  use  of  the 
North  Watuppa  Pond  as  a  source  of  ice  supply  be  discontinued  at  the  earliest 
practicable  time,"  and  further  stated  that  it  was  reluctant  to  withhold  permits 
for  the  cutting  of  ice  in  view  of  the  fact  that  pei  mission  had  already  been  granted 
to  the  ice  dealers  to  repair  their  ice  run  in  preparation  for  the  season's  ice  cutting, 
also,  that  the  withholding  of  the  permits  might  cause  serious  financial  loss  to  ice 
dealers  on  account  of  the  fact  that  sufficient  notice  had  not  been  given  of  the 
intention  to  prohibit  ice  cutting. 

On  Januar}^  10th,  we  received  a  letter  from  the  State  Board  of  Health  stating, 
in  substance,  that  if  in  the  opinion  of  this  Board  it  was  essential  to  continue  the 
cutting  of  ice  for  the  "present  season"  the  work  should  be  under  the  most  careful 
inspection.    Accordingly  this  Board  issued  permits  for  ice  cutting  last  year. 

We  are  now  desirous  of  being  informed  if  the  Department  of  Health  as  now 
organized  is  of  the  opinion  that  the  cutting  of  ice  on  the  North  Watuppa  Pond 
should  be  discontinued  in  the  interest  of  safeguarding  the  public  health.  So 
far  as  the  attitude  of  the  Watuppa  Water  Board  is  concerned  it  believes  for 
economic  reasons  ice  cutting  should  be  permitted  on  the  Pond  in  question 
although  it  would  not  want  to  be  in  the  position  of  issuing  ice  cutting  permits 
contrary  to  the  advice  of  the  State  Health  authorities. 

In  view  of  the  fact  that  applications  for  permission  to  cut  ice  will  soon  be 
filed  with  the  Watuppa  Water  Board  and  as  the  Board  is  anxious  to  be  guided 
by  the  advice  of  the  State  Health  authorities  we  would  be  glad  to  have  an 
expression  of  opinion  from  you  as  to  the  status  of  ice  cutting  question  on  the 
North  Pond  at  the  present  time.  We  should  like  to  have  such  opinion  from  you 
at  the  earliest  possible  moment  in  order  that  all  interested  parties  may  have 
sufficient  time  to  adapt  themselves  to  any  change  in  conditions  which  may 
result  from  your  decision  in  the  matter. 

It  appears  that  subsequent  to  the  communications  to  which  ;\'ou  refer 
in  your  letter,  that  is  on  April  13,  1914,  in  response  to  a  request  from 
your  board,  the  State  Department  of  Health  informed  you  of  the  results 
of  its  investigations  during  the  cutting  of  ice  on  North  Watuppa  Pond 
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last  winter  and   advised   your   board   relative   thereto   in  substance  as 
follows : 

...  In  view  of  the  resuUs  of  these  investigations,  the  Board  recommends 
that,  if  the  cuttina;  of  ice  is  continued  on  North  Watuppa  Pond  hereafter,  your 
Board  notify  the  inhabitants  of  Fall  River  to  boil  all  water  used  for  drinking 
while  ice  cutting  is  in  progress  and  for  a  period  of  six  weeks  after  ice  has  dis- 
appeared from  the  pond.  .  .  . 

The  Commissioner  of  Health  recommends  that  the  above  advice  be 
followed  in  case  ice  cutting  is  permitted  on  North  Watuppa  Pond  in 
the  future  and  that  you  notify  the  inhabitants  of  Fall  River  to  boil 
all  water  used  for  drinking  while  ice  cutting  is  in  progress  and  con- 
tinue to  do  so  until  the  end  of  a  period  of  six  weeks  after  ice  has 
disappeared  from  the  pond. 

A  full  copy  of  the  communication  sent  you  April  13,  1914,  and  re- 
ferred to  above  is  appended  hereto. 

Great  Barrixgtox  (Housatoxic). 

Aug.  5,  1914. 
To  Mr.  T.  Ellis  Ramsdell,  Agent,  Monument  Mills,  Housatonic,  Mass. 

Dear  Sir: — The  State  Board  of  Healtji  received  from  you  under 
date  of  July  30  a  petition  relative  to  fishing  in  Long  Pond,  Great 
Barrington,  as  follows:  — 

In  the  Town  of  Great  Barrington,  Mass.,  there  is  located  a  Lake  called  "Long 
Pond."  Until  recently  fishing  in  this  pond  has  been  allowed,  but  notices  are 
now  posted  forbidding  fi.shing.  It  is  assumed  that  fishing  is  prohibited  for  the 
reason  that  the  pond  is  a  public  water  supply  for  the  village  of  Housatonic,  in 
the  to'mi  of  Great  Barrington;  but  if  fishing  is  prohibited  for  any  length  of  time 
the  pond  will  be  soon  overstocked  with  fish,  and  as  no  conceivable  harm  can  re- 
sult from  people  fishing  in  the  pond  we,  the  undersigned,  residents  of  Great 
Barrington,  respectfully  petition  your  Honorable  Board  to  grant  permission  to 
fish  in  Long  Pond  under  whatever  restrictions  your  board  may  impose. 

The  Board  has  considered  your  petition  and  the  probable  effect  of 
the  conditions  referred  to  on  Long  Pond  and  the  necessity  for  pro- 
hibiting fishing  in  that  source. 

Long  Pond  is  used  directly  as  a  source  of  water  supply  for  the  in- 
habitants of  the  village  of  Housatonic,  and  it  is  of  the  greatest  im- 
portance to  the  health  of  the  inhabitants  of  this  village  that  the  pond 
shall  be  kept  free  from  danger  of  pollution.  There  is  no  reason  to 
believe  that  the  pond  will  ever  become  overstocked  with  fish,  since 
the  number  of  fish  in  the  pond  will  doubtless  always  be  limited  by  the 
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amount  of  available  food;  but  even  though  the  pond  .siiould  be  over- 
stocked with  fish  it  would  not  render  the  water  as  undesirable  as  the 
urine  or  feces  from  one  person  with  typhoid  fever,  dysentery  or 
cholera,  or  the  spittle  from  a  person  having  tuberculosis.  It  is  impos- 
sible to  determine  with  certainty  without  a  careful  examination  whether 
a  person  who  might  resort  to  the  pond  for  fishing  is  not  affected  by 
one  of  these  diseases. 

In  view  of  the  circumstances,  the  Board  does  not  deem  it  necessary 
for  the  protection  of  the  public  health  that  fishing  be  permitted  in 
Long  Pond  but  is  of  the  opinion  that,  if  permits  should  be  granted, 
danger  of  serious  injury  to  the  health  of  the  users  of  the  water  would 
result.  Under  the  circumstances  the  Board  does  not  recommend  that 
fishing  be  authorized  in  Long  Pond. 


Grovelaxd. 

June  16,  1914. 

To  the  Board  of  Water  Commissioners,  Groveland,  Mass.,  Mr.  George  Mitchell,  Chairman. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  its  approval,  under  Chapter  184  of  the  Acts  of  1903, 
Section  1,  of  the  taking  of  water  from  Johnson's  Pond  through  the 
works  of  the  city  of  Haverhill,  now  used  for  the  supply  of  the  Bradford 
District,  and  has  caused  the  pond  and  its  surroundings  to  be  examined 
and  has  considered  the  results  of  numerous  analyses  extending  over  a 
period  of  several  years. 

The  watershed  of  Johnson's  Pond,  including  also  the  watersheds  of 
Chadwick's  and  Hovey's  ponds,  which  are  tributaries  of  Johnson's 
Pond,  has  an  area  of  about  five  square  miles  and  the  source  is  capable 
of  supplying  an  ample  quantity  of  water  for  Groveland  in  addition  to 
the  quantity  which  the  city  of  Haverhill  is  authorized  to  take. 

The  population  on  the  watershed  of  Johnson's  Pond  is  not  large  and 
the  chief  danger  of  pollution  to  which  the  pond  is  exposed  is  the  drain- 
age from  camps  about  the  shores  of  the  pond.  Any  danger  of  the 
pollution  of  the  water  from  these  camps  can  be  effectually  prevented 
by  the  enforcement  of  proper  sanitary  rules  and  regulations,  which 
should  be  put  into  operation  at  the  earliest  practicable  time. 

The  analyses  show  that  the  water  is  quite  soft,  has  very  little  color, 
and  is  in  general  of  good  quality  for  domestic  purposes.  The  water 
does  not  appear  to  have  been  affected,  since  its  use  for  domestic  pur- 
poses was  first  begun,  by  the  presence  of  any  considerable  number  of 
the  microscopic  organisms  which  are  commonly  found  in  pond  waters 
and  which  often  impart  to  them  a  noticeable  taste  and  odor,  and  it  is 
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probable  that  with  the  enforcement  of  sanitary  rules  and  regulations 
the  quality  of  the  water  will  not  change  materially  in  the  future. 

■  Under  the  circumstances,  the  Board  hereby  approves  the  taking  of 
water  for  the  supply  of  Groveland  from  Johnson's  Pond  through  the 
works  of  the  city  of  Haverhill  as  proposed  in  your  application. 

Hanover  (Wells). 

April  27,  1914. 
To  the  Board  of  Health,  Hanover,  Mass. 

Gentlemen:  —  In  response  to  a  request  of  the  state  inspector  of 
health,  the  State  Board  of  Health  has  caused  certain  wells  in  the  town 
of  Hanover  used  as  sources  of  domestic  water  supply  or  for  the  wash- 
ing of  utensils  in  connection  with  dairies  to  be  examined  and  samples 
of  their  waters  to  be  analyzed. 

The  results  of  the  analyses  of  all  of  the  eleven  wells  examined  indi- 
cate that  the  waters  entering  these  wells  have  at  some  time  been  pol- 
luted and  subsequently  not  thoroughly  purified  in  their  passage 
through  the  ground  before  entering  the  wells.  The  most  objectionable 
of  the  wells  are  those  at  the  houses  of  Aubrey  J.  Wood,  Cedar  Street, 
Enoch  Johnson,  Washington  Street,  J.  Callahan,  Cedar  Street,  and 
Fred  Davis  on  Webster  Street;  but  the  wells  of  Alonzo  Henderson, 
Washington  Street,  W.  Sturtevant,  Pleasant  Street,  Austin  Pool, 
Whiting  Street,  and  S.  O.  Jacobs,  Washington  Street,  all  show  evidence 
of  very  serious  pollution.  The  remaining  wells  examined,  those  of 
F.  W.  Bonney,  corner  of  Washington  and  Union  streets,  James  Mercer, 
Union  Street,  and  Dr.  Josselyn,  corner  of  Main  and  Plain  streets, 
show  considerable  evidence  of  pollution,  and  none  of  them  can  be 
regarded  as  safe  sources  from  which  to  take  water  for  domestic  pur- 
poses. 

An  examination  has  also  been  made  of  the  water  of  a  cistern  at  the 
almshouse,  corner  of  Main  and  Cedar  streets,  and  the  results  show 
that,  while  the  water  contains  considerable  organic  matter,  it  can 
probably  continue  to  be  used  with  safety  for  washing  purposes,  but 
even  for  this  it  is  desirable  that  the  interior  of  the  cistern  be  thoroughly 
cleaned. 

The  wells  examined  are  located  for  the  most  part  in  the  immediate 
neighborhood  of  sources  of  pollution,  and  the  constant  discharge  of 
polluting  matter  upon  or  into  the  ground  in  their  neighborhood  will 
no  doubt  have  a  tendency  to  cause  further  deterioration  in  the  quality 
of  their  waters.  In  most  cases  it  would  be  practicable  to  secure  good 
supplies  by  locating  the  wells  at  a  greater  distance  from  possible 
sources  of  pollution,  and  especially  by  locating  them  in  such   a  way 
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that  polluting  matters  will  not  he  likely  to  have  a  tendency  to  drain 
toward  them.  It  is  understood  that  the  introduction  of  a  public  water 
supply  in  this  town  in  the  immediate  future  is  under  consideration, 
and  the  results  of  these  examinations  show  the  necessity  of  so  doing. 

HOLDEN. 

Under  the  authority  of  section  113  of  chapter  75  of  the  Revised 
Laws,  rules  and  regulations  were  adopted  on  February  5,  1914,  for 
preventing  the  pollution  and  securing  the  sanitary  protection  of  the 
waters  of  Muschopauge  Lake  and  its  tributaries,  used  by  the  town  of 
Holden  as  a  source  of  water  supply. 

Lakeville  (Sanatorium). 

Dec.  8,  1914. 

To  the   Trustees  of  the  Lakeville  Sanatorium,  Lakeville,  Mass.,   Dr.   Sumner   Coolidge, 

Supermtencknt. 

Gentlemen:  ^ — The  State  Commissioner  of  Health  has  considered 
your  application  for  advice  as  to  a  proposed  additional  water  supply 
for  the  Lakeville  Sanatorium  to  be  taken  from  the  ground  near  the 
Nemasket  River  just  below  Bridge  Street  and  has  caused  the  locality 
to  be  examined. 

It  appears  that  a  general  examination  of  the  ground  in  the  neigh- 
borhood of  the  institution,  both  along  the  Nemasket  River  and  else- 
where, shows  that  the  soil  is  for  the  most  part  very  fine  and  that  the 
only  locality  in  which  water  was  obtained  from  test  wells  was  near  the 
westerly  bank  of  the  Nemasket  River  below  Bridge  Street.  In  this 
locality  porous  soil  was  found  over  a  limited  area  extending  to  a  maxi- 
mum depth  about  5  feet  below  the  level  of  the  water  in  the  river,  and 
from  several  wells  in  this  limited  area  it  was  found  practicable  to 
pump  water  at  a  rate  of  from  10  to  25  gallons  per  minute.  The 
extent  of  this  porous  stratum  was  found  to  be  quite  limited,  and  the 
yield  of  wells  in  this  locality  will  no  doubt  depend  to  a  considerable 
extent  upon  the  amount  of  water  that  will  filter  through  the  ground 
from  the  river.  It  is  not  practicable  to  determine  without  a  thorough 
test  to  what  extent  the  yield  of  the  proposed  wells  would  be  increased 
by  such  filtration  from  the  river,  though  the  circumstances  appear  to 
be  favorable  to  a  considerable  increase  in  the  yield  of  the  wells  in  this 
waj'.  If  it  should  be  found,  however,  that  the  yield  of  the  source  is 
inadequate,  it  is  proposed  to  pump  river  water  upon  prepared  areas  in 
the  sandy  land  near  the  wells  and  thus  increase  their  yield. 

The  plan  of  collecting  the  water  provides  for  the  construction  of  a 
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collecting  well  iil)out  50  feet  from  the  river  from  which  will  radiate 
collecting  galleries  of  tile  pipe  extending  from  50  to  100  feet  in  various 
directions  from  the  well.  It  is  understood  that  the  well  will  be  carried 
to  as  great  a  depth  as  practicable  to  provide  storage  for  water  collected 
and  that  the  tile  galleries  will  be  laid  as  near  as  practicable  to  the 
bottom  of  the  porous  stratum. 

In  the  course  of  the  investigation  samples  of  water  collected  from 
four  of  the  wells  were  sent  by  you  for  analysis,  and  the  results  indi- 
cate that  the  natural  ground  water  in  this  region  is  of  good  quality 
for  domestic  use. 

From  the  results  of  the  investigation  thus  far  made  it  is  impracti- 
cable to  determine  the  approximate  c[uantity  of  water  obtainable  from 
the  ground  in  this  region.  If  water  should  filter  into  the  ground  freely 
from  the  river,  it  is  likely  that  the  source  would  yield  a  quantity  of 
water  as  great  as  is  now  obtained  from  present  sources  and  possibly 
a  somewhat  larger  amount.  If  the  filtration  from  the  river  is  small, 
the  yield  of  the  proposed  works  might  be  considerably  less  than  that 
obtained  from  present  sources.  There  is  very  little  reason  to  doubt 
that  the  yield  of  the  proposed  works  could  be  increased  by  pumping 
water  from  the  Nemasket  River  upon  the  ground  about  the  wells. 
It  is  likely  that,  filtered  in  this  way,  if  the  filters  were  located  75  feet 
or  more  from  the  wells  and  if  the  water  were  applied  intermittently 
over  a  considerable  area  of  prepared  ground,  a  large  increase  in  the 
supply  could  be  obtained  and  probablj^  enough  water  secured  to  pro- 
vide, in  connection  with  present  sources,  an  adequate  quantity  for 
the  requirements  of  the  institution. 

In  view  of  the  fact  that  an  additional  supply  is  urgently  needed  and 
that  time  is  not  available  for  further  tests  and  investigations,  the 
proposed  plan  appears  to  be  the  best  available  method  of  securing  an 
additional  supply  of  water  of  good  quality  for  this  institution. 

Leicester  (Cherry  Valley  and  Rochdale  Water  District). 

Under  the  authority  of  section  ILS  of  chapter  75  of  the  Revised 
Laws,  rules  and  regulations  were  adopted  on  May  7,  1914,  for  pre- 
venting the  pollution  and  securing  the  sanitary  protection  of  the 
waters  of  Henshaw  Pond  and  its  tributaries,  used  b^-  the  Cherry  Valley 
and  Rochdale  Water  District  in  the  town  of  Leicester  as  a  source  of 
water  supply. 
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Lenox. 

Sept.  29,  1914. 
To  the  Lenox  Water  Company,  Lenox,  Ma.s.s.,    Mr.  William  D.  Curtis,  President. 

Gextlemex:  —  In  response  to  your  request  for  an  examination  of 
Laurel  Lake  with  a  view  to  the  use  of  water  from  that  source  for  the 
temporary  supply  of  the  town  of  Lenox,  the  Acting  Commissioner  of 
Health  has  caused  the  lake  and  its  surroundings  to  be  examined  by 
one  of  the  engineers  of  the  Department  and  a  sample  of  the  water 
to  be  analyzed. 

The  conditions  affecting  the  quality  of  the  water  of  Laurel  Lake  do 
not  appear  to  have  changed  materially  since  this  lake  was  previously 
used  as  a  source  of  water  supply,  and  as  the  source  appears  to  be  the 
best  one  available  from  which  to  take  water  temporarily  for  the 
supply  of  the  town,  the  Acting  Commissioner  of  Health  approves  its 
use  for  that  purpose. 

Lowell. 

June  9,  1914. 

To  Hon.  James  H.  Carmichael,  Commissioner  of  Water  Works  and  Fire  Protection,  Lowell, 

Mass. 

Dear  Sir:  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  improving  the  water  of  the  Boulevard  wells 
and  the  results  of  experiments  conducted  during  the  past  ten  months 
upon  the  filtration  of  this  water  through  coke  and  sand  and  has  also 
considered  the  plans  of  filtration  works  submitted  recently  by  your 
engineer. 

The  experimental  works,  which  are  located  near  the  pumping  station 
of  the  Boulevard  wells,  have  consisted  at  different  times  of  aerators, 
of  coke  or  gravel  trickling  or  contact  filters,  and  a  sand  filter.  During 
the  period  of  the  operation  of  these  experiments,  the  water  has  varied 
considerably  in  quality,  especially  as  to  the  amount  of  iron,  manganese 
and  carbonic  acid  present  therein.  The  experimental  plant  has  been 
frequently  inspected  by  employees  of  the  Board  and  determinations 
of  iron,  manganese,  dissolved  oxygen,  carbonic  acid,  etc.,  have  been 
made  in  co-operation  with  the  chemist  of  your  department  in  charge 
of  these  experiments. 

The  results  of  these  investigations  show  that  w^hen  the  water  is 
passed  through  prefilters  of  coke  seven  feet  or  more  in  depth,  so  ar- 
ranged that  they  can  be  backflooded  if  necessary  nearly  to  the  full 
depth  of  the  coke  and  the  water  subsequently  applied  to  sand  filters 
of  the  ordinary  type,  the  excess  of  iron  and  manganese  can  be  removed 
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from  the  water  and  an  effluent  obtained  free  from  turbidity  and  of 
satisfactory  quality  in  other  respects.  As  a  result  of  these  experiments, 
plans  of  works  for  the  treatment  of  the  water  of  the  Boulevard  wells 
have  been  designed  by  F.  A.  Barbour,  C.  E.,  and  are  described  by  him 
in  a  communication  as  follows: 

The  purification  i)lant,  represented  b}'  the  plans  herewith  submitted,  consists 
of  six  coke  prefilters  10  feet  in  depth  and  ~Ab  of  an  acre  in  total  area,  a  setthng 
basin  divided  into  two  units  with  a  total  capachy  of  500,000  gallons,  six  sand 
filters  with  a  total  area  of  one  acre,  and  a  filtered  water  reservoir  of  one  miUion 
gallons  capacitJ^  .  .  . 

At  a  75,000,000  rate  through  the  prefilters  and  a  10  million  rate  through  the 
sand,  the  areas  provided  are  equivalent  to  a  10  miUion  gallon  output  per  day. 
Allowing  for  cleaning  and  for  the  possible  desirability  of  a  lower  rate  through  the 
coke,  the  plant  is  believed  to  be  ample  for  an  average  daily  supply  of  7,500,000 
gallons,  and  for  amounts  25  per  cent  greater  for  short  periods.  In  connection 
with  this  estimate  of  capacity,  it  is  to  be  noted  that  the  depth  of  the  coke  is  40 
per  cent  greater  and  the  sand  50  per  cent  greater  than  the  corresponding  di- 
mensions in  the  experimental  plant,  and  that  there  is  interposed  between  the 
prefilters  and  the  sand  filters  a  settling  basin  in  which  the  water  will  be  held 
about  1|  hours  and  which  will  materiallj^  reduce  the  work  to  be  done  bj'  the 
final  filters.  .  .  . 

As  a  result  of  the  experiments  carried  on  by  your  engineer  in  co- 
operation with  the  officers  of  the  Board,  the  Board  is  of  the  opinion 
that  filtration  works  and  appurtenances  constructed  in  accordance 
with  the  plans  of  your  engineer  will,  with  skillful  management,  success- 
fully remove  from  the  Boulevard  well  water  the  undesirable  amounts 
of  manganese  and  iron  now  present  without  increasing  the  hardness 
of  the  water  and  render  it  satisfactory  for  the  water  supply  of  the 
city  of  Lowell. 

The  quantity  of  water  that  has  hitherto  been  obtained  from  the 
Boulevard  wells  has  varied  greatly,  but  this  variation  has  apparently 
been  due  very  largely  to  the  action  of  the  water  on  the  tubular  wells, 
causing  them  to  become  clogged  after  a  longer  or  shorter  period  of  use. 
It  is  probable  that  much  of  this  difficulty  can  be  relieved  by  the  use 
of  a  different  character  of  strainer,  as  proposed  by  your  engineer,  and 
also  by  drawing  water  over  a  wider  area  than  has  been  the  case  in  the 
past.  There  is  a  considerably  larger  quantity  of  water  to  be  obtained 
from  the  ground  east  of  the  present  system,  but,  owing  to  the  fact 
that  it  contains  a  somewhat  greater  quantity  of  iron  than  the  ground 
waters  of  other  portions  of  the  available  area,  this  water  has  not  been 
used  freely  in  the  past.  With  the  purification  plant  proposed,  this 
water  can  probably  be  used,    thus   reducing  somewhat   the   draft   on 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  95 

the  remaining  wells,  and  by  equalizing  the  draft  as  much  as  possible 
and  replacing  the  wells  when  necessary  a  quantity  of  water  great 
enough  to  warrant  construction  of  the  proposed  purification  plant  can 
be  obtained.  Moreover,  it  appears  probable,  judging  from  the  pre- 
liminary tests  which  you  have  made,  that  a  large  additional  supply 
can  be  obtained  from  other  lands  in  this  region  for  use  in  connection 
with  the  Boulevard  wells. 

Considering  the  circumstances,  there  appears  to  be  no  reason  to 
doubt  that,  with  proper  care  and  maintenance,  a  supply  of  ground 
water  which  at  a  minimum  would  amount  to  from  four  to  five  million 
gallons  can  be  obtained  from  the  present  well  field,  and  this  amount 
could  probably  be  materially  increased  by  extending  the  area  from 
which  water  is  drawn  on  the  north  and  south  sides  of  the  river  as 
suggested. 

There  is  likely  to  be  considerable  variation  in  the  character  of  the 
water  drawn  from  the  wells  in  different  seasons  of  the  year  and  under 
varying  conditions  of  rainfall,  and  it  is  in  consequence  essential  that 
the  works  shall  be  carried  on  at  all  times  under  the  control  and  super- 
vision of  a  sanitary  engineer  or  a  chemist  thoroughly  qualified  by 
training  and  experience  for  carrying  on  such  work.  Such  control  is 
essential  with  works  of  this  character  if  water  of  satisfactory  quality 
is  to  be  obtained  at  all  times. 

The  Board  has  also  co-operated  with  your  department  and  its 
engineers  in  experiments  upon  the  treatment  of  the  water  of  the  Cook 
wells  for  the  removal  of  the  excessive  quantity  of  carbonic  acid  there- 
from and  is  prepared  to  advise  you  as  to  the  treatment  of  that  water 
in  such  a  way  as  to  prevent  lead  poisoning  as  soon  as  you  have 
opportunity  to  prepare  plans  for  that  work. 


Mansfield. 

June  12,  1914. 
To  the  Board  of  Water  Comrnissioners,  Mansfield,  Mass.,  Mr.  Percy  i\I.  Blake,  Engineer. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  whether 
the  dumping  of  bituminous  coal  on  the  surface  of  the  ground  and 
within  about  100  feet  of  the  well  from  which  the  water  supply  of  the 
town  is  taken  is  entirely  safe,  the  State  Board  of  Health  has  caused 
the  well  to  be  examined  and  has  considered  the  records  of  analyses  of 
this  water  covering  a  period  of  many  years. 

The  results  of  the  analyses  indicate  that  from  1888  to  1905  there 
was  practically  no  change  in  the  character  of  this  water,  but  since  1905 
there  has  been  an  increase  in  the  solids,  chlorine,  nitrates  and  hard- 
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ness,  though  the  water  is  practically  free  from  ammonia.  The  increase 
in  the  solids,  chlorine,  etc.,  appears  to  have  begun  about  the  time  that 
Walter  M.  Lowney  began  to  fertilize  very  heavily  his  large  tracts  of 
land  on  the  higher  ground  which  apparently  drains  toward  the  well, 
and  the  change  in  the  character  of  the  analyses  is  no  doubt  due  very 
largely,  if  not  wholly,  to  this  change  of  conditions  affecting  the  well  water. 
It  is  impracticable,  under  the  circumstances,  to  determine  whether 
the  deposit  of  bituminous  coal  in  the  neighborhood  of  the  pumping 
station  has  had  any  material  effect  upon  the  quality  of  the  water. 
In  the  years  before  the  fertilization  of  the  land  above  the  well  was 
begun  there  appears  to  have  been  little  change  in  the  quality  of  the 
water  from  year  to  year.  While  the  analyses  do  not  show  any  indi- 
cation of  any  change  in  the  quality  of  the  water  from  the  dumping  of 
coal  in  the  neighborhood  of  the  well,  it  is  not  improbable  that  objec- 
tionable material  is  washed  from  the  coal  from  time  to  time,  and  a 
ch^ge  in  the  character  of  the  coal  or  source  of  supply  might  bring 
objectionable  material  to  the  neighborhood  of  the  well.  It  would  be 
advisable,  under  the  circumstances,  to  deposit  the  coal  in  a  shed  con- 
structed for  the  purpose  and  prevent  the  washing  out  of  any  impurities 
that  may  be  in  the  coal  upon  the  ground  in  the  neighborhood  of  the 
well. 

Marion. 

Nov.  19,  1914. 
To  the  Board  of  Water  Commissioners,  Marion,  Mass. 

Gextlemex:  —  The  State  Department  of  Health  has  considered 
your  application  for  advice  as  to  a  proposed  additional  water  supply 
for  Marion  to  be  taken  from  an  area  of  low  ground  near  the  edge  of 
a  swamp  bordering  Benson's  Brook  in  the  extreme  northwestern  part 
of  the  town  and  about  half  a  mile  from  the  wells  now  used  for  the 
supply  of  the  town. 

The  locality  has  been  examined  and  the  results  of  observations  made 
during  a  pumping  test,  as  submitted  by  you,  together  Avith  the  results 
of  analyses  of  samples  of  the  water  collected  from  time  to  time  during 
the  test,  have  been  carefully  considered.  The  quantity  of  water 
pumped  from  the  wells  during  the  test  apparently  amounted  to  an 
average  of  about  75,000  gallons  per  day,  but  the  observations  of  the 
height  of  the  ground  water  both  during  and  after  the  test  were 
insufficient  to  make  it  practicable  to  form  a  satisfactory  judgment  as 
to  the  amount  of  water  that  could  be  obtained  from  the  ground  in 
this  locality.  It  seems  to  be  probable,  however,  that  a  sufficient  quan- 
tity could  be  obtained  in  addition  to  the  quantity  drawn  from  the 
present  works  to  provide  for  the  present  requirements  of  the  town. 
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The  results  of  the  analyses  of  samples  of  water  collected  during  the 
test  indicate  very  clearly  that  part  at  least  of  the  water  entering  these 
wells  has  at  some  time  been  badly  polluted.  The  chlorine,  residue  and 
hardness  were  more  than  twice  as  great  as  in  the  water  of  your  present 
sources  of  supply,  and  the  nitrates  were  more  than  seven  times  as 
great. 

In  the  condition  in  which  the  water  w^as  found  during  the  test, 
however,  it  was  probably  safe  for  drinking.  There  is,  however,  an 
objection  to  the  use  of  such  a  water  for  the  supply  of  the  town  for  the 
reason  that,  when  water  is  drawn  in  such  quantities  as  will  be  neces- 
sary for  all  requirements  in  the  drier  part  of  the  year,  the  quality  is 
likely  to  change,  and  it  may  deteriorate  to  such  an  extent  as  would 
make  it  unsafe  for  drinking. 

The  results  of  your  investigations  made  with  a  view  to  obtaining 
an  additional  supply  of  ground  water  for  the  town,  as  reported  to  this 
Department,  do  not  disclose  any  available  location  within  the  limits 
of  the  town  from  which  it  seems  likely  that  an  adequate  quantity  of 
good  ground  water  can  be  obtained.  It  would  be  practicable  to  ob- 
tain an  additional  supply  from  Mary's  Pond,  if  permission  to  use  this 
source  could  be  obtained.  If  it  is  impracticable  to  obtain  the  right 
to  use  water  from  this  pond,  it  will  be  necessary,  judging  from  the 
information  submitted,  to  make  investigations  outside  the  limits  of 
the  town  with  a  view  to  obtaining  a  source  which  will  supply  an 
adequate  quantity  of  good  water  for  all  requirements.  In  view  of  the 
very  low  rainfall  of  the  present  year,  it  is  evident  that  present 
sources  supply  a  quantity  nearly  sufficient  for  the  requirements  of  the 
town  in  a  dry  period  and  that  the  additional  quantity  required  in  the 
next  few  years  is  not  likely  to  be  great. 

Under  the  circumstances,  the  best  plan  would  probably  be  to  take 
water  temporarily  from  the  wells  in  the  locality  where  the  recent 
test  was  made,  causing  frequent  analyses  of  the  water  to  be  made 
before  and  during  the  period  of  such  use,  and  in  the  mean  time  either 
to  secure  the  right  to  take  water  from  Mary's  Pond  or  make  investi- 
gations in  regions  about  the  town. 

If  at  any  time  the  quality  of  the  water  from  the  wells  which  it  is 
now  proposed  to  use  shall  be  found  to  be  deteriorating  to  such  an 
extent  that  it  may  become  unsafe  to  drink,  it  will  probably  be  neces- 
sary either  to  introduce  a  disinfectant  in  the  water  or  to  require  the 
inhabitants  to  boil  the  water  before  using. 

If  you  decide  to  make  further  investigations,  the  Department  will 
assist  you  by  making  the  necessary  analyses  and  will  give  you  further 
advice  when  the  results  of  further  tests  are  available.     If  you  decide 
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to  use  the  wells  from  which  the  recent  test  was  made  temporarily 
during  the  coming  year,  application  should  be  made  for  that  purpose 
before  the  use  of  the  wells  becomes  necessary,  and  the  Department 
will  then  make  the  necessary  analyses  of  the  water  from  time  to  time 
and  advise  you  as  to  its  quality. 

Methuen. 

May  12,  1914. 

To  the  Board  of  Water  Commissioners,  Methuen,  Mass.,  Mr.  Thomas  H.  Mahoney,  Clerk. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  substi- 
tuting lead  or  lead-lined  pipe  in  place  of  cement-lined  pipe  for  services 
in  the  town  of  Methuen,  the  State  Board  of  Health  has  caused  the 
water  supplied  from  the  wells  to  be  analyzed  to  determine  whether  it 
contains  acids  or  other  substances  that  might  act  seriously  on  lead 
pipe. 

The  results  of  the  analyses  show  that  the  water  contains  nearly 
2.0  parts  in  100,000  of  carbonic  acid  and  that  the  quantity  of  dissolved 
oxygen  present  at  the  time  of  this  examination  was  low.  It  has  not 
been  practicable  to  make  an  actual  test  of  the  effect  of  this  water  upon 
lead,  but  the  results  of  investigations  in  other  towns  and  cities  having 
lead  service  pipes  have  shown  that  water  such  as  that  now  supplied  in 
Methuen  generally  has  a  considerable  action  on  lead  pipe,  especially 
when  the  quantity  of  mineral  matter  in  the  water  is  no  greater  than 
is  found  in  the  Methuen  supply. 

It  is  probable  that  the  character  of  the  water  varies  considerably 
from  time  to  time  during  the  year,  and  it  may  be  that  its  condition 
at  some  seasons  of  the  year  is  such  that  it  would  be  likely  to  have  a 
greater  action  upon  lead  pipe  than  in  others. 

Considering  the  circumstances,  the  Board  does  not  recommend  the 
use  of  lead  or  lead-lined  service  pipes  for  the  distribution  of  this 
water. 

MiLLIS. 

April  18,  1914. 
To  the  Board  of  Health,  Millis,  Mass. 

Gentlemen:  —  In  response  to  a  request  from  certain  citizens  of 
Millis  residing  on  Spencer  Street  stating  that  they  have. to  use  impure 
water  and  requesting  the  advice  of  the  Board  as  to  securing  a  water 
supply  for  residents  on  thaf  street,  the  State  Board  of  Health  has 
caused  the  locality  to  be  examined  by  one  of  its  engineers  and  samples 
of  water  from  the  wells  at  two  of  the  dwelling  houses  in  this  locality 
to  be  analyzed. 
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One  of  these  wells  is  located  on  the  premises  of  Henry  Porter  and 
the  other  on  the  premises  of  Michael  J.  Toner.  Both  wells  were  found 
to  be  grossly  polluted  and  unfit  for  domestic  use. 

In  the  opinion  of  the  Board,  it  is  essential  for  the  protection  of  the 
public  health  that  an  adequate  supply  of  water  of  good  quality  should 
be  provided  for  the  dwelling  houses  in  this  locality.  The  circumstances 
are  such  that  it  is  difficult  for  each  family  to  secure  an  independent 
water  supply,  but  it  would  not  be  difficult  to  supply  all  of  the  dwelling 
houses  in  this  locality  from  the  water  works  system  of  the  town.  A 
water  main  has  already  been  laid  along  Pleasant  Street,  and  a  branch 
might  be  extended  from  Pleasant  Street  across  private  land  to  Spencer 
Street  in  the  neighborhood  of  these  dwellings  and  water  supplied  to 
them  in  that  way  without  special  difficulty.  The  better  plan  would 
probably  be  to  lay  a  water  main  from  LeCroix's  Corner  through 
Spencer  Street  and  supply  these  houses  from  that  main.  It  would  also 
be  practicable  with  such  a  main  to  supply  other  dwelling  houses  in 
this  region  if  desired. 

It  appears  that  the  town  has  already  authorized  the  laying  of  a 
water  pipe  on  Spencer  Street,  and  the  Board  recommends  that  the 
work  be  done  at  the  earliest  practicable  time  to  relieve  the  very  ob- 
jectionable conditions  now  existing  in  this  region  owing  to  the  lack 
of  a  proper  water  supply. 

Moxsox  (State  Hospital). 

Jan.  15,  1914. 
To  the  Board  of  Trustees,  Monson  State  Hospital,  Everett  Flood,  M.D.,  Superintendent. 

Gentlemen: — The  State  Board  of  Health  has  considered  your 
request  for  advice  relative  to  securing  a  supply  of  ground  water  to 
supplement  the  supply  now  obtained  from  reservoirs  and  used  for 
laundry  purposes,  for  boilers,  and  for  the  flushing  of  closets,  the 
quantity  of  water  available  from  these  reservoirs  being  limited  in  the 
drier  part  of  the  year.  The  locality  from  which  it  is  proposed  to  take 
water  is  the  area  between  the  Central  Vermont  Railroad  and  Chicopee 
Brook,  about  one-quarter  of  a  mile  north  of  the  point  where  the 
latter  is  crossed  bj'  the  highway  leading  easterly  from  the  institution. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  analyses  of  samples  of  water  col- 
lected and  sent  in  from  the  test  wells  which  were  driven  in  1911. 
The  results  of  the  analysis  of  the  sample  collected  soon  after  the  well 
was  driven  showed  the  presence  of  considerable  iron,  due  very  prob- 
ably to  the  fact  that  the  well  had  not  been  pumped  clear  before  the 
sample  was  collected.     A  sample  collected  in  1912  was  found  to  be  of 
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good  quality  for  water  supply  purposes,  the  amount  of  iron  present 
being  very  small.  The  test  wells  appear  to  have  been  driven  through 
a  stratum  of  clay  lying  beneath  the  surface  of  the  soil,  and  then  into 
a  deep  stratum  of  gravel,  which  yielded  water  very  freely  when  pumped 
with  a  hand  pump. 

Considering  the  circumstances,  the  indications  are  favorable,  in  the 
opinion  of  the  Board,  for  obtaining  a  considerable  quantity  of  water 
from  the  ground  in  this  region,  and  the  quality  of  the  water  —  judging 
from  the  analyses  of  the  samples  already  examined  —  is  likely  to  be 
satisfactory  for  the  purposes  for  which  it  is  to  be  used. 

The  Board  recommends  that,  before  final  works  are  built,  addi- 
tional wells  be  put  in  and  a  test  made  by  pumping  continuously  for 
several  days  to  determine  whether  the  requisite  quantity  of  water  can 
be  obtained  from  the  ground  in  this  region.  In  the  course  of  this  test 
it  will  be  desirable  to  collect  samples  of  the  water  from  time  to  time 
since  it  is  not  unlikely  that  the  water  may  be  of  sufficiently  good 
quality  to  use  for  domestic  and  all  other  purposes  in  the  hospital. 
The  Board  will  assist  you  in  these  investigations  by  making  the 
necessary  analyses  of  water  and,  upon  request,  will  give  you  further 
advice  as  to  the  use  of  water  from  the  locality  indicated. 

Montague  (Turners  Falls  Fire  District). 

Feb.  26,  1914. 
To  the  Board  of  Water  Commissioners  of  the  Turners  Falls  Fire  District,  Montague,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
September  8,  1913,  a  petition  for  its  consent  to,  and  approval  of,  the 
purchase  or  taking  of  certain  lands  within  the  watershed  of  Lake 
Pleasant,  so  called,  in  the  town  of  Montague  for  the  purpose  of  pro- 
tecting and  preserving  the  purity  of  the  water  of  said  lake  which  is 
used  as  a  source  of  water  supply  for  the  Turners  Falls  Fire  District. 

In  response  to  this  petition  the  Board  gave  a  public  hearing,  as 
required  by  Chapter  499  of  the  Acts  of  the  year  1908,  at  its  oflBce, 
Room  143  State  House,  Boston,  on  Thursday,  October  2,  1913,  notice 
of  said  hearing  having  been  given  by  publication  in  the  "  Turners 
Falls  Reporter"  and  the  "Greenfield  Recorder."  After  the  hearing, 
and  after  causing  an  examination  of  the  lands  in  question  to  be  made, 
the  Board  upon  consideration  voted  to  consent  to,  and  approve  of, 
the  purchase  or  taking  by  the  Turners  Falls  Fire  District  of  seven 
tracts  of  land  lying  in  the  town  of  ISIontague  and  shown  upon  a  plan 
filed  in  this  office  September  8,  1913,  entitled  "Plan  of  Land  in 
Montague,  Mass.     Taken  by  the  Turners  Falls  Fire  District  for  the 
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Protection  of  its  Water  Supply  under  Authority  of  Chapter  499  of 
the  Legislature  Acts  of  1908.  Scale  100  Feet  to  the  Inch.  Lyman  G. 
Barton,  Surveyor.  Greenfield,  Mass.  July  1909,"  excluding  that 
portion  of  Tract  No.  4  upon  which  Jacob's  Well,  so  called,  is  situated 
as  shown  upon  a  modified  plan  submitted  on  February  24,  1914, 
entitled  "  Survey  at  Lake  Pleasant  for  Turners  Falls  Fire  District. 
Scale  I"  =  20'.     December  1913." 

The  lands,  the  taking  of  which  is  herein  approved,  are  bounded, 
measured  and  described  as  follows:  — 

Beginning  at  a  point  on  the  northerly  shore  of  Lake  Pleasant  at  the  south- 
westerly corner  of  property  of  Turners  Falls  Fire  District  thence  X-00°-04'  E 
225.0  feet  to  a  point,  thence  S  87°-00'  W  along  property  of  the  Lake  Pleasant 
Association  299.3  feet  to  a  point,  thence  S  o6°-49'  W  along  property  of  the  said 
Lake  Pleasant  Association  70  feet  to  a  point,  thence  S  55°-24'  W  along  property 
of  the  said  Lake  Pleasant  Association  571.5  feet  to  a  point,  thence  S  75°-01'  E 
along  property  of  the  said  Lake  Pleasant  Association  107.66  feet  to  a  point  on 
the  northeasterly  corner  of  IMassasoit  Street,  thence  S  14°-45'  W  along  the 
easterly  side  of  said  Massasoit  Street  204.25  feet  to  a  point,  thence  S  33°-41'  E 
along  the  easterly  side  of  said  Massasoit  Street  195.75  feet  to  a  point,  thence 
S  7°-03'  E  along  the  easterh^  side  of  said  Massasoit  Street  102.75  feet  to  a  point, 
thence  S  35°-27'  W  along  the  ea.sterly  side  of  said  Massasoit  Street  and  across 
said  Massasoit  Street  489.5  feet  to  a  stone  bound,  thence  S  82°-14'  W  along  the 
northerly  side  of  said  Massasoit  Street  59.75  feet  to  a  point,  thence  S  53°-26' 
W  along  the  westerly'  side  of  said  Massasoit  Street  62.5  feet  to  a  point  on  the 
southwesterly  side  of  said  IMassasoit  Street,  thence  S  12°-25'  E  164.25  feet  to  a 
point  on  the  southwesterly  side  of  Denton  Street,  thence  S  55°-20'  W  along  the 
property  of  the  Lake  Pleasant  Association  185.42  feet  to  a  point,  thence  S  24°-40' 
W  along  the  property  of  the  said  Lake  Pleasant  Association  239.83  feet  to  a 
point,  thence  S  ll°-45'  W  along  the  property  of  the  said  Lake  Pleasant  Associa- 
tion 460.0  feet  to  a  point,  thence  S  53°-15'  E  along  the  propertj'  of  the  said 
Lake  Pleasant  Association  180.0  feet  to  a  point,  thence  S  61°-80'  E  along  the 
property  of  the  said  Lake  Pleasant  Association  36.25  feet  to  a  point,  thence 
S  46°-30'  E  along  the  property  of  the  said  Lake  Pleasant  Association  73.0  feet 
to  a  point,  thence  S  39°-40'  E  along  the  property  of  the  said  Lake  Pleasant 
Association  125.51  feet  to  a  point,  thence  S  34°-48'  W  along  the  property  of  the 
said  Lake  Pleasant  Association  62.67  feet  to  a  point  on  the  northeasterly  side 
of  Owasso  Street,  thence  S  55°-12'  E  along  the  northeasterly  side  of  said  Owasso 
Street  72.65  feet  to  a  point  on  the  northeasterly  side  of  said  Owasso  Street, 
thence  S  34°-48'  W  along  the  southeasterly  side  of  said  Owasso  Street  125.17 
feet  to  a  point,  thence  S  46°-05'  E  286.83  feet  to  a  pomt,  thence  N  65°-07'  E 
229.42  feet  to  a  point  on  the  south  shore  of  Lake  Pleasant,  thence  along  the 
southerly  and  easterly  shore  of  said  Lake  Pleasant  to  point  of  beginning. 

Beginning  at  a  point  on  the  east  shore  of  the  Lake  Pleasant  north  of  the 
Boston  &  Maine  R.  R.  and  about  70.0  feet  south  of  the  inlet  to  said  Lake  Pleas- 
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ant,  thence  N  49°-34'  along  property  of  the  Lake  Pleasant  Association  344.66 
feet  to  a  point,  thence  N  26°-56'  along  the  property  of  the  said  Lake  Pleasant 
Association  700.25  feet  to  a  point,  thence  N  39°-19'  E  along  the  property  of  the 
said  Lake  Pleasant  Association  196.5  feet  to  the  property  of  Jerry  J.  Shehean, 
thence  N  39°-19'  E  along  the  property  of  said  Jerry  J.  Shehean  245.0  feet  to  a 
point,  thence  N  23°-34'  E  along  the  property  of  said  Jerry  J.  Shehean  460.0 
feet  to  a  point,  thence  N  10°-11'  W  along  property  of  Jerry  J.  Shehean  237.0 
feet  to  the  property  of  Nellie  Kavanaugh,  thence  N  10°-11'  W  along  the  property 
of  said  NelUe  Kavanaugh  342.83  feet  to  a  point,  thence  N  79°-34'  W  along  the 
property  of  said  Nellie  Kavanaugh  59.25  feet  to  a  point  on  the  property  line 
between  said  Nellie  Kavanaugh  and  the  Turners  Falls  Fire  District,  thence  S 
19°-51'  W  along  said  property  line  204.4  feet  to  a  point  on  the  north  shore  of 
Lake  Pleasant,  thence  along  the  northerly  and  easterly  shore  of  said  Lake 
Pleasant  to  point  of  beginning. 

Nantucket. 

April  18,  1914. 
To  the  Wannacomet  Water  Company,  Nantucket,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
April  7,  1914,  an  application  requesting  its  advice  relative  to  and 
approval  of  the  taking  and  use  for  the  additional  water  supply  of  the 
town  of  Nantucket  of  water  from  the  ground  in  Wyer's  Valley,  so 
called,  about  1^  miles  southeast  of  the  village  of  Nantucket  and 
lying  east  of  Orange  Street  and  between  the  Sconset  Road  and  the 
railroad. 

A  number  of  test  wells  have  been  sunk  in  this  locality  and  during 
the  past  year  tests  have  been  made  by  pumping  at  various  times  from 
a  group  of  seventeen  tubular  wells  at  rates  as  high  as  350,000  gallons 
per  day  for  periods  of  several  days.  The  Board  is  informed  that  these 
wells  were  sunk  to  an  average  depth  of  about  25  feet  through  coarse 
sand  and  fine  gravel.  It  further  appears  that  during  the  periods  of 
pumping  the  ground  water  was  lowered  very  little,  even  in  dry 
weather.  The  region  is  practically  uninhabited  and  the  soil  is  of 
favorable  character  for  the  yield  of  large  quantities  of  water  from 
the  ground. 

The  results  of  the  analyses  of  samples  of  water  collected  during  the 
test  show  that  it  is  very  soft  and  of  very  good  quality  for  water  supply 
purposes. 

As  a  result  of  the  tests,  the  Board  is  of  the  opinion  that  the  source 
is  a  suitable  one  from  which  to  take  an  additional  water  supply  for 
Nantucket,  and  it  is  probable  that  by  further  development  an  ade- 
quate quantity  of  water  for  all  of  the  requirements  of  the  town  can 
be  obtained  in  this  region  and  the  further  necessity  for  the  use  of 
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surface  water  from  Wannacomet  Pond,  which  is  affected  at  times  by 
tastes  and  odors,  avoided. 

The  Board,  acting  under  the  authority  of  Chapter  27  of  the  Acts  of 
1880,  as  amended  by  Chapter  o4S  of  the  Acts  of  the  year  1908,  hereby 
approves  the  purchase  or  taking  of  certain  lands  in  Wyer's  Valley 
shown  on  the  plan  submitted  on  January  21,  1914,  and  approves  the 
use  of  water  from  wells  in  these  lands  for  the  water  supply  of  Nan- 
tucket. 

Newburyport. 

Jan.  1.5,  1914. 
To  the  Board  of  Water  Commissioners,  Xewburyport,  Mass. 

Gentlemen: — The  State  Board  of  Health  received  from  you  on 
December  20,  1913,  the  following  application  for  approval  of  a  pro- 
posed storage  reservoir  to  be  constructed  on  the  Artichoke  River. 

The  Water  Commissioners  of  the  City  of  NewburjTDort  submit  for  your 
approval  plans  of  a  storage  reservoir  which  it  is  proposed  to  construct  in  the 
Artichoke  River  Valle^^ 

In  developing  the  reservoir  a  low  masonry  dam  would  be  constructed  across 
the  valley  at  a  point  about  1200  feet  North  of  the  Pluramer  Spring  Road.  The 
top  of  the  masonry  in  the  overflow  section  of  the  dam  would  be  at  elevation  16 
or  16.0  at  the  highest.  Stop  planks  would  be  provided  which  would  cause  the 
basin  to  be  flooded  to  elevation  17. 

In  order  to  prevent  freshet  flows  from  backing  up  in  the  reservoir  and  flooding 
the  low  laying  land  South  of  the  West  Newbury  Road,  the  overflow  section  of 
the  dam  will  be  at  least  150  feet  in  length. 

In  preparing  the  basin  it  is  proposed  to  remove  the  loam  and  mud  along  the 
Easterly  and  Northerly  shores,  and  deposit  it  in  the  shallow  flowage  along  the 
banks,  as  indicated  by  the  shaded  portion  on  the  plan.  It  is  also  proposed  to  do 
some  excavating  and  filling  in  the  section  South  of  the  West  Newbury  Road. 

It  is  estimated  that  36,000  cubic  yards  of  mud  and  loam  will  be  removed. 

It  is  not  proposed  to  excavate  the  mud  from  the  bottom  of  the  reservoir. 

The  available  storage  in  the  main  section  of  the  reservoir,  of  that  portion 
laying  between  the  dam  and  the  West  Newbury  Road,  is  225  million  gallons. 
In  using  the  supply  the  water  would  be  dra^vn  directly  from  the  proposed  reser- 
voir in  to  the  present  Artichoke  River  storage,  from  which  it  would  be  pumped 
on  to  the  filters. 

The  estimated  cost  of  the  reservoir,  exclusive  of  land  damage,  is  $46,400.00. 

The  application  was  accompanied  by  two  plans  prepared  by  your 
engineer  showing  the  location  of  the  proposed  reservoir. 

The  proposed  storage  reservoir  is  to  be  formed  by  a  dam  to  be 
constructed  on  the  Artichoke  River  about  1200  feet  north  of  Plummer 
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Spring  Road  and  about  three-quarters  of  a  mile  north  of  the  pumping 
station,  through  which  water  is  now  taken  from  the  Artichoke  River. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer 
and  has  considered  the  plans  and  information  presented.  The  pro- 
posed reservoir  is  to  have  an  area  of  about  147  acres  filled  to  grade  17 
and  will  have  a  capacity  between  grade  11  and  grade  17  of  225  million 
gallons.  The  area  of  watershed  tributary  to  this  reservoir  is  about 
4  square  miles,  and  by  its  construction  the  yield  of  the  Artichoke 
River  will  be  increased  probably  to  nearly  1,500,000  gallons  per  day. 

The  reservoir  will  be;  a  shallow  basin  having  an  average  depth  of 
from  8  to  8f  feet.  A  large  part  of  the  area  to  be  flooded  consists  of 
open  meadow  land  covered  for  the  most  part  with  peat  or  meadow 
muck,  the  depth  of  which,  however,  does  not  exceed  11.5  feet  in  any 
of  the  soundings  made,  the  average  depth  being  about  3  feet. 

The  plans  provide  for  removing  all  trees  and  bushes  from  the  area 
to  be  flooded,  and  it  is  proposed  to  deepen  the  shallower  areas  about 
the  sides  and  at  the  upper  end  of  the  reservoir  by  removing  the  soil 
and  surface  material  from  parts  of  such  areas  and  using  this  material 
to  raise  the  other  parts  to  a  level  about  one  foot  above  high  water. 

The  water  of  the  proposed  new  reservoir  will  be  highly  colored  and 
will  contain  large  quantities  of  organic  matter,  especially  in  the  sum- 
mer season,  but  in  these  respects  it  will  differ  but  little  from  the  water 
now  drawn  from  the  river,  which  is  efficiently  purified  by  the  natural 
filters  to  which  it  is  now  applied  in  the  Jackman  Ravine  and  in  the 
neighborhood  of  the  pumping  station.  With  the  thorough  clearing  of 
the  bottom  of  the  reservoir  by  the  removal  of  trees,  bushes  and  refuse 
and  the  effectual  treatment  of  the  shallow  areas  of  the  new  reservoir 
in  the  manner  proposed,  so  that  the  drawing  down  of  the  water  a  few 
feet  will  not  expose  extensive  areas  of  flats,  it  is  likely  that  the  reser- 
voir will  remain  in  satisfactory  condition  and  that  its  water  can  be  as 
effectually  purified  by  filtration  as  the  water  at  present  taken  from 
the  river. 

The  Board  hereby  approves  the  location  of  the  dam  and  the  plans 
of  the  reservoir  under  the  provisions  of  Chapter  403  of  the  Acts  of 
the  year  1908. 

An  examination  of  the  records  of  the  consumption  of  water  in  the 
city  as  compared  with  the  population  shows  that  the  quantity  of 
water  used  in  1912  amounted  to  82  gallons  per  capita,  or  more  than 
twice  the  quantity  used  in  1899.  Moreover,  the  consumption  has 
increased  in  the  six  years  from  1906  to  1912  nearly  50  per  cent.,  or 
from  818,000  gallons  per  day  to  1,235,000  gallons  per  day. 

The  great  increase  in  the  consumption  of  water  in  the  city  in  the 
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i 
past  few  years  and  the  large  quantity  used  per  inhal)itant  cannot  be 
satisfactorily  accounted  for  except  from  an  assumption  that  a  large 
quantity  of  water  is  lost  from  the  mains  either  by  excessive  waste  or 
by  leakage,  or  both.  Judging  from  the  experience  in  other  places,  it 
is  probable  that  by  the  introduction  of  meters  the  quantity  of  water 
required  for  the  supply  of  the  city  can  be  very  materially  reduced, 
and  the  Board  recommends  that  the  question  of  the  introduction  of 
meters  be  given  immediate  and  careful  consideration  and  that  the 
experience  of  many  of  the  other  cities  and  towns  in  the  State  with 
meters  be  carefully  investigated. 

Oct.  2,  1914. 

To  the  Board  of  Water  Commissioners,   Newburyport,  Mass.,   Mr.  Harold  S.  Notes, 

Secretary. 

Gentlemen: — In  response  to  your  communication  of  September 
21,  1914,  relative  to  the  use  of  the  wells  in  Common  Pasture  as  a 
temporary  source  of  water  supply  for  Newburyport  in  the  present 
emergency,  the  Acting  Commissioner  of  Health  has  caused  the  locality 
to  be  examined  and  samples  of  the  water  to  be  analyzed. 

The  quantity  of  water  available  for  the  supply  of  the  city  of  New- 
buryport from  your  present  sources  is  limited  and  these  sources  are 
becoming  materially  depleted  at  the  present  time.  Under  the  cir- 
cumstances an  additional  supply  should  be  introduced  at  the  earliest 
possible  time.  There  appears  to  have  been  no  change  in  the  condi- 
tion of  the  Common  Pasture  source  since  it  was  last  used  in  1908,  and 
its  use  temporarily  for  the  supply  of  the  city  of  Newburyport  is 
hereby  approved. 

Newton. 

April  2,  1914. 
To  Mr.  J.  C.  Whitney,  Water  Commissioner,  Newton,  Mass. 

Dear  Sir: — The  State  Board  of  Health  has  considered  your 
petition  for  approval  by  the  Board  of  the  taking  by  the  city  of  New- 
ton of  an  additional  water  supply  of  three  million  gallons  of  water 
per  day  from  its  lands  on  or  near  the  Charles  River,  in  accordance 
with  the  provisions  of  Chapter  683  of  the  Acts  of  the  year  1913,  and 
has  examined  carefully  the  present  and  future  requirements  of  the 
cities  and  towns  now  taking  water  from  the  Charles  River  valley  and 
the  probable  effect  of  the  further  proposed  taking  upon  the  flow  of 
the  river  in  the  various  seasons  of  the  year. 

In  the  course  of  these  investigations  the  Board  has  considered  the 
rainfall  in  the  region  drained  by  the  Charles  River,  the  numerous 
observations  of  the  variations  in  the  height  of  the  river  in  the  region 
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from  which  it  is  proposed  to  take  the  additional  supplies  for  both 
Newton  and  Brookline,  and  especially  the  observations  that  have  been 
made  from  time  to  time  at  various  places  of  the  quantity  of  water 
flowing  in  the  river  and  in  Mother  Brook,  through  which  approxi- 
mately one-third  of  the  flow  of  the  river  at  Dedhani  is  diverted  into 
the  Neponset  River. 

The  results  of  these  investigations  show  that  the  quantity  of  water 
flowing  in  the  Charles  River  is  ordinarily  ample  for  all  present  pur- 
poses, excepting  of  course  for  power,  and  that  the  diversion  of  the 
extra  quantity  of  water  which  the  city  of  Newton  and  town  of  Brook- 
line  are  authorized  to  take  under  the  provisions  of  the  legislation  of 
1913  would  not,  in  years  of  average  and  well-distributed  rainfall,  have 
a  seriously  unfavorable  eft'ect  upon  the  condition  of  the  river  or  its 
uses  below  the  proposed  points  of  taking. 

The  material  in  the  Charles  River  valley  throughout  a  large  area 
between  Dedham  and  Newton  Upper  Falls  is  evidently  coarse  and 
porous  to  a  very  considerable  depth,  as  is  shown  by  a  great  number 
of  tests,  and  a  very  large  quantity  of  ground  water  is  stored  in  this 
porous  material.  In  the  drier  part  of  the  year  much  of  the  water 
thus  stored  is  drawn  for  the  supply  of  the  communities  taking  water 
from  this  region,  and  the  water  level  is  lowered  through  the  summer 
and  fall  and  subsequently  restored  again  by  the  high  flows  and  freshets 
which  flood  large  areas  of  land  in  this  region  in  the  winter  and  spring. 
With  the  drawing  down  of  the  water  in  the  summer  and  fall,  the 
draft  of  water  from  the  ground  intercepts  water  in  its  way  to  the 
river,  and  it  is  possible  also  that  more  or  less  water  filters  out  of 
the  river  channel  into  the  ground  about  it,  and  any  loss  of  water  from 
the  river  by  interception  or  filtration  would  reduce  the  quantity  flowing 
in  the  channels  below. 

In  the  driest  part  of  sOme  of  the  very  dry  years  of  recent  experi- 
ence, the  flow  of  the  river  has  been  reduced  at  times  to  quantities 
which  are  less  than  the  aggregate  amounts  which  the  different  munici- 
palities have  been  authorized  to  draw  from  the  valley  of  this  river. 
While  there  appears  to  be  no  reasonable  objection  to  the  taking  of 
larger  quantities  of  water  from  the  ground  adjacent  to  the  river  in 
the  region  between  Dedham  and  Newton  Upper  Falls  during  the 
greater  part  of  the  year,  it  does  not  appear  advisable  under  the  cir- 
cumstances to  incur  danger  of  reducing  further  the  minimum  flow  of 
this  stream. 

Studies  of  the  records  of  rainfall  and  flow  of  streams  in  eastern 
New  England  indicate  that  the  flow  in  any  given  month  in  the  drier 
portion  of  the  year  bears  generally  a  fairly  definite  ratio  to  the  rain- 
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fall  of  the  previous  months,  and  this  relation  is  especially  noticeable 
when  a  period  of  six  months  is  considered.  It  is,  consequently,  prac- 
ticable to  anticipate  with  reasonable  certainty  the  probable  occurrence 
of  a  period  of  very  low  flow  from  a  consideration  from  month  to 
month  of  the  aggregate  rainfall  for  the  previous  six  months.  Applying 
this  method  to  the  records  available  for  the  Charles  River  watershed, 
there  appears  to  be  no  serious  objection  to  the  taking  by  the  city  of 
Newton  of  the  full  additional  supply  authorized  by  the  act  of  1913  in 
every  month  when  the  rainfall  for  the  previous  six  months  is  in  excess 
of  19  inches.  When  the  amount  falls  to  less  than  19  inches  in  the 
period  of  the  year  from  June  to  November  inclusive,  it  appears  ad- 
visable that  some  restriction  should  be  applied  in  order  to  prevent 
danger  of  reducing  too  greatly  the  minimum  flow  of  the  river. 

The  Board,  after  consideration  of  the  circumstances,  hereby  approves 
the  taking  of  water  by  the  city  of  Newton  to  the  full  amount  author- 
ized by  Chapter  683  of  the  Acts  of  the  year  1913  at  all  times  between 
December  5  and  June  5,  and  at  all  times  between  June  5  and  Decem- 
ber 5  when  the  aggregate  quantity  of  rainfall  at  certain  stations 
hereafter  specified,  or  a  majority  thereof,  in  case  all  cannot  be  ob- 
tained, exceeds  an  average  of  19  inches  for  the  previous  six  months. 
Whenever  the  average  rainfall  for  the  previous  six  months,  determined 
as  herein  provided,  is  less  than  19  inches  but  more  than  18  inches,  the 
Board  approves  of  the  taking  of  two  million  gallons  of  the  three 
million  gallons  authorized  by  said  Chapter  683.  Whenever,  further- 
more, the  rainfall  for  the  previous  six  months  is  less  than  18  inches 
but  more  than  17  inches,  the  Board  approves  the  taking  of  one  million 
gallons  of  the  three  million  authorized  by  said  Chapter  683,  and, 
finally,  when  the  rainfall  for  the  previous  six  months  is  less  than  17 
inches,  no  water  shall  be  taken  in  excess  of  the  amounts  authorized 
by  legislation  previous  to  1913. 

The  rainfall  stations  the  records  of  which  are  to  be  used  in  the 
taking  of  water  herein  approved  are  the  U.  S.  rainfall  stations  at  Blue 
Hill,  Chestnut  Hill  and  Norfolk,  the  Metropolitan  Water  District 
rainfall  stations  at  Lake  Cochituate  and  Ashland,  the  city  of  Cam- 
bridge rainfall  station  at  Stony  Brook  Reservoir,  and  the  Newton 
water  works  rainfall  station  at  the  Newton  water  works  pumping 
station. 

In  each  year  the  rainfall  records  at  each  of  these  stations,  or  a 
majority  of  them,  for  the  six  months  ending  with  the  31st  of  May 
shall  be  ascertained  on  or  before  the  5th  of  the  following  June  and 
the  taking  of  water  from  the  river  from  the  5th  of  June  until  the  5th 
of  the  month  of  July  shall  be  determined  in  accordance  with  the  regu- 
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lations  prescribed  herein.  Similarly,  at  some  time  between  the  1st  and 
5th  of  July  the  rainfall  for  the  six  months  ending  with  the  previous 
June  shall  be  ascertained  and  the  amount  of  water  to  be  taken  shall  be 
regulated  thereby  from  the  5th  of  July  to  the  5th  of  August,  and  this 
method  shall  be  followed  in  succeeding  months  until  the  5th  of  De- 
cember, after  which  the  full  amount  authorized  by  said  Chapter  683 
may  be  drawn  at  all  times  until  the  next  summer  season. 

Norfolk  (State  Hospital). 

Dec.  28,  1914. 
To  the  Trustees  of  the  Norfolk  State  Hospital,  Irwin  H.  Neff,  M.D.,  Superintendent. 

Gentlemen: — In  response  to  your  request  for  a  further  examina- 
tion of  the  well  used  as  a  source  of  water  supply  for  the  farm  head- 
quarters at  the  Norfolk  State  Hospital,  the  Commissioner  of  Health 
has  caused  a  further  examination  of  the  well  to  be  made  and  another 
sample  of  the  water  to  be  analyzed. 

It  appears  that  subsequent  to  the  examination  reported  on  October 
29,  1914,  it  was  found  that  just  previous  to  the  time  this  well  was 
examined  it  had  been  polluted  in  the  course  of  filling  pails  and  other 
receptacles  directly  from  the  spring.  It  was  therefore  suggested  that 
the  spring  be  thoroughly  cleaned  and  closed,  and  later  on  a  sample  of 
the  w^ater  was  collected  for  analysis.  The  results  of  the  analysis  show 
that  the  water  entering  the  spring  has  at  some  time  been  slightly 
polluted  but  subsequently  quite  well  purified  in  its  passage  through 
the  ground  before  entering  the  spring  and,  judging  from  the  results 
of  this  analysis  and  from  an  examination  of  the  surroundings,  this 
water  under  present  conditions  is  safe  for  drinking. 

It  is  recommended  that  the  spring  be  kept  closed  so  as  to  prevent 
the  access  of  visitors  thereto  and  that  all  water  taken  from  it  be 
drawn  through  the  pipe  provided  for  that  purpose. 

North  Adams. 

Nov.  28,  1914. 

To  the  Commissioner  of  Public  Works,  North  Adams,  Mass. 

Dear  Sir:  ^ — In  response  to  your  request,  received  through  your 
engineer,  for  an  examination  of  the  material  being  removed  from  the 
bottom  of  the  new  water  supply  basin  at  North  Adams  and  advice  as 
to  its  character  and  the  advisability  of  removing  a  further  quantity, 
the  State  Department  of  Health  has  caused  the  locality  to  be  ex- 
amined and  samples  of  the  material  still  remaining  in  the  reservoir 
bottom  to  be  analyzed. 
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The  results  of  these  analyses  show  that  there  is  still  a  very  con- 
siderable quantity  of  nitrogenous  matter  remaining  on  the  bottom 
of  the  reservoir  which  may  affect  unfavorably  the  quality  of  the  water 
and,  so  far  as  the  analyses  show,  the  bulk  of  the  objectionable  matter 
is  contained  in  the  first  foot  in  depth  at  the  various  places  where  the 
samples  were  collected,  though  the  quantity  found  at  the  point  where 
sample  .-1  was  collected  is  considerably  less  than  in  the  first  foot  at 
other  points. 

Judging  from  an  examination  of  this  material,  it  would  probably 
not  be  difficult  to  select  the  areas  in  which  the  most  objectionable 
organic  matter  is  found,  and  it  is  advisable,  in  the  opinion  of  the 
Department,  that  this  matter  be  either  effectually  covered  with  a 
foot  of  clean  sand  or  gravel,  or  other  material  free  from  organic 
matter,  or  removed  from  the  reservoir.  The  latter  plan  will  be  the 
most  effective  and,  since  material  for  covering  the  soil  does  not  appear 
to  be  readily  available,' it  is  not  unlikely  that  the  plan  of  removing 
the  material  from  the  reservoir  will  be  found  the  less  expensive. 

North  Axdover. 

Aug.  5,  1914. 
To  Mr.  P.  J.  Leonard,  ^28  Pleasant  Street,  North  Andover,  Mass. 

Dear  Sir:  —  The  State  Board  of  Health  has  considered  your  com- 
munication of  July  24  relative  to  stocking  Great  Pond  in  North 
Andover  with  fish  in  which  you  request  the  consideration  of  the  Board 
as  follows :  — 

I  wish  to  sa}'  in  connection  -n-ith  this  matter  that  I  understand  that  this  Lake 
was  stocked  about  ten  years  ago  and  at  the  present  time  there  is  verj"  fittle  fLsh 
in  the  Lake.  As  there  is  a  lot  of  vegetation  in  this  Lake,  undoubtedh'  a  new 
supply  of  fish  would  be  beneficial.  During  the  summer  months  this  vegetable 
taste  is  very  apparent.  The  sentiment  of  the  community  is,  that  there  will  be  a 
tendencj'  for  this  waste  matter  to  disappear,  providing  that  the  waters  were 
stocked  each  j'ear.  I  have  talked  with  one  of  the  members  of  the  local  Board  of 
Public  Works,  and  he  is  of  this  same  opinion  and  I  would  be  very  glad  to  have 
j^ou  consider  this  matter. 

Great  Pond,  or  Lake  Cochickewick,  is  used  directly  as  a  source  of 
water  supply  for  the  inhabitants  of  the  town  of  North  Andover,  and 
under  the  authority  of  Chapter  75  of  the  Revised  Laws  the  State 
Board  of  Health  has  adopted  rules  and  regulations  for  the  sanitary 
protection  of  these  waters,  including  the  delegation  of  authority  to 
the  Board  of  Public  Works  of  the  town  of  North  Andover  to  regulate 
fishing  in  the  lake.     Further  than  this,  this  Board  has  no  authority 
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over  this  lake,  the  use  of  which  as  a  source  of  water  supply  was 
granted  to  the  town  of  North  Andover  by  the  provisions  of  Chapter 
202  of  the  Acts  of  the  year  1893.  There  appears  to  be  no  law  grant- 
ing power  to  this  Board  to  exercise  any  other  authority  relating  to 
this  lake.  Furthermore,  it  is  the  opinion  of  the  Board  that  the  stock- 
ing of  the  pond  with  fish  would  have  no  noticeable  effect  in  improving 
the  quality  of  the  water,  while  on  the  other  hand,  if  numbers  of 
people  resort  to  this  lake  for  fishing  the  conditions  resulting  will  be  a 
serious  menace  to  the  purity  of  the  water  and  to  the  health  of  those 
to  whom  it  is  supplied  for  drinking. 

NORTHBRIDGE    (WhITINSVILLE). 

Dec.  2,  1914. 
To  the  Whitin  Machine  Works,  Whitinsville,  Mass. 

Gentlemex:  —  In  the  course  of  a  recent  examination  of  the  water 
supply  of  the  village  of  Whitinsville,  a  careful  examination  of  the 
various  sources  of  supply  has  been  made  by  this  Department  and 
samples  of  the  waters  of  the  sources  in  use  have  been  analyzed. 

It  appears  from  this  examination  that  during  1901  a  reservoir 
having  a  storage  capacity  of  about  60  million  gallons  was  constructed 
on  Cook  Allen  Brook  in  general  accordance  with  the  recommendations 
of  the  State  Board  of  Health  made  on  July  11  of  that  year.  The 
suggestions  of  the  Board  relative  to  the  stripping  of  the  reservoir 
were  carried  out  to  a  considerable  extent,  and  the  water  supplied 
from  it  was  of  good  quality. 

Subsequently  a  second  reservoir  was  constructed  toward  "the  upper 
end  of  the  watershed  which  flowed  an  area  consisting  partly  of  swamp 
which  received  no  adequate  preparation  for  the  storage  of  water. 
Later  on,  apparently  in  1910,  a  third  reservoir  was  constructed  about 
midway  between  the  two  reservoirs  already  built,  and  in  this  case 
also  a  considerable  area  of  swamp  covered  with  mud  and  peat  was 
flowed  by  the  reservoir. 

The  results  of  the  examinations  of  the  water  of  this  source  show 
that,  while  the  water  of  Cook  Allen  Reservoir  remained  of  good  qual- 
ity for  several  years,  it  deteriorated  upon  the  construction  of  the 
upper  reservoir,  and  later,  upon  the  construction  of  the  middle  reser- 
voir, the  water  became  very  heavily  charged  with  organic  matter  and 
very  objectionable  for  many  domestic  uses. 

In  order  to  improve  the  quality  of  the  water  drawn  from  the  middle 
reservoir,  however,  two  filters  having  an  aggregate  area  of  about  .06 
of  an  acre  were  constructed  near  the  upper  end  of  the  Cook  Allen 
Reservoir  and  are  used  for  the  filtration  of  the  water  coming  from  the 
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reservoirs  above  in  the  summer  season.  These  filtration  works  are 
entirely  inadequate  for  the  purpose,  and  it  is  doubtful  in  any  case 
whether  the  water  as  drawn  from  the  middle  reservoir  can  be  effi- 
ciently purified  by  single  filtration  unless  the  filter  is  operated  at  very 
low  rates  requiring  an  extensive  area. 

In  order  to  supply  from  Cook  Allen  Brook  a  water  of  good  quality 
suitable  for  domestic  purposes  at  all  times,  it  will  be  essential  either 
to  improve  the  condition  of  the  upper  and  middle  reservoirs  or  to 
provide  proper  filtration  for  all  of  the  water  drawn  from  these  sources. 

There  are  two  ways  in  which  a  decided  improvement  in  the  quality 
of  these  waters  can  probably  be  effected:  one,  by  cleaning  the  reser- 
voirs and  preparing  them  properly  for  the  storage  of  water,  and  the 
other  by  filtering  all  of  the  water  supplied  to  the  town.  It  is  imprac- 
ticable to  advise  as  to  which  plan  will  be  the  most  desirable  and 
least  expensive  to  adopt  under  the  circumstances  until  a  sufficient 
investigation  has  been  made  to  determine  the  probable  cost  of  the 
work  necessary  under  each  plan.  It  is  possible  also  that  a  supply  of 
better  water  than  can  be  obtained  from  these  reservoirs  by  either  plan 
could  be  obtained  from  the  ground  at  some  point  within  reasonable 
distance  of  the  village  at  a  less  expense  than  the  cost  of  a  proper 
improvement  of  the  present  supply  under  existing  conditions. 

It  is  recommended  that  you  cause  an  investigation  to  be  made  to 
determine  the  practicability  and  probable  cost  both  of  improving  the 
present  supply,  either  by  cleaning  the  reservoirs  or  filtering  the  water, 
and  of  securing  a  supply  from  the  ground  at  some  suitable  place. 
These  investigations  should  be  made  under  the  direction  of  an  engi- 
neer of  experience  in  matters  relating  to  water  supply,  and  when  the 
results  are  available  we  shall  be  pleased  to  give  you  further  advice  in 
this  matter,  if  you  so  request. 

NORTHFIELD. 

Oct.  2,  1914. 

To  the  Northfield  Water  Company,  Northfield,  Mass.,  Mr.  Charles  H.  Webster,  Presi- 
dent. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  water  from  Warwick  and  Callaghan  brooks  and  advice  as  to  the 
use  of  these  streams  as  temporary  sources  of  water  supply,  the  Acting 
Commissioner  of  Health  has  caused  the  streams  to  be  examined  by 
one  of  the  engineers  of  the  Department  and  samples  of  their  waters 
to  be  analyzed. 

Warwick  Brook  is  located  north  of  Minot  Brook,  your  present 
source  of  supply,  and  has  a  watershed  area  above  the  proposed  point 
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of  taking  of  about  7.75  square  miles  and  contains  within  its  limits 
some  ten  or  twelve  dwelling  houses  located  along  the  highway  which 
follows  the  brook  closely  for  a  distance  of  about  four  miles  above  the 
proposed  point  of  taking.  The  water  of  this  brook  is  naturally  of 
good  quality  but  the  stream  undoubtedly  receives  a  very  large  amount 
of  drainage  from  the  adjacent  highway  at  times  of  storm,  and  there 
is  also  danger  that  it  may  receive  drainage  from  some  of  the  dwelling 
houses  with  their  attendant  outbuildings.  If  the  water  of  this  brook 
is  used  for  the  temporary  supply  of  the  village  of  Xorthfield,  each 
group  of  buildings  within  the  watershed  should  be  carefully  examined 
with  a  view  to  preventing  the  possible  pollution  of  the  water,  espe- 
cially at  times  of  heavy  rain,  and  the  inhabitants  of  the  village  should 
be  advised  to  boil  thoroughly  all  water  used  for  drinking. 

Callaghan  Brook  is  located  very  close  to  the  village  and  has  a  very 
small  watershed  above  the  proposed  point  of  taking.  The  water  is 
much  more  highly  colored  than  that  of  Warwick  Brook  and  contains 
a  considerably  greater  amount  of  organic  matter.  The  quantity  of 
water  obtainable  from  this  source  would  be  very  small,  and  it  is  not 
advisable  to  use  this  water  for  the  supply  of  the  village  unless  it 
becomes  absolutely  necessary  and  then  the  same  precautions  should 
be  observed  in  regard  to  the  water  used  for  drinking  as  in  the  case  of 
Warwick  Brook.  It  is  possible  that  a  considerable  quantity  of  water 
of  good  quality  may  be  obtained  by  means  of  tubular  wells  driven  in 
the  valley  of  Callaghan  Brook  above  the  proposed  point  of  taking,  and 
should  you  decide  to  drive  test  wells  in  this  locality  the  Commissioner 
will  be  pleased  to  examine  the  water  and  advise  you  in  regard  to  its 
use. 

It  is  recommended  that  measures  be  taken  at  once  to  provide  a 
supply  of  water  of  good  quality  in  sufficient  quantity  for  the  needs  of 
the  village  at  all  times,  so  as  to  prevent  a  repetition  of  the  conditions 
now  existing  in  Northfield. 

NORTHFIELD    (XORTHFIELD    SCHOOLs). 

Sept.  9,  1914. 
To  Mr.  Ambert  G.  Moody,  Xorthfield  Schools,  East  Northfield,  Mass. 

Dear  Sir:  —  In  response  to  your  request  for  an  examination  of 
certain  sources  of  water  supply  used  at  the  Northfield  schools  and  hotel 
and  advice  as  to  its  quality,  the  Acting  Commissioner  of  Health  has 
caused  the  sources  which  appear  to  be  in  use  to  be  examined  and 
samples  of  their  waters  to  be  analyzed. 

It  appears  from  this  examination  that  the  sources  of  supply  are  a 
reservoir  on   Louisiana  Brook,   certain  springs  on  the  westerly  slope 
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of  Strohridge  Hill,  a  spring  in  the  glen  near  Louisiana  Brook  supple- 
mented with  water  from  Louisiana  Brook,  and  a  tubular  well  north 
of  the  main  group  of  buildings  known  as  Thompson's  well. 

Concerning  these  sources,  you  were  advised  by  the  State  Board  of 
Health  under  date  of  November  7,  1907,  as  follows:  — 

In  response  to  your  request  for  an  examination  of  your  present  sources  of 
water  supply  and  of  certain  others  from  which  it  is  desired  to  take  water  at  times 
when  the  regular  sources  are  inadequate,  the  Board  has  caused  the  present  and 
proposed  sources  of  supply  to  be  examined  by  one  of  its  engineers  and  samples 
of  their  waters  to  be  analyzed. 

The  watershed  of  the  reservoir  on  Louisiana  Brook,  from  which  your  supply 
is  mainly  drawm,  is  uninhabited,  and  the  quality  of  the  water,  as  shown  by  a 
recent  analysis,  is  satisfactory  for  water  supply  purposes.  The  yield  of  this 
source  is  inadequate  for  the  requirements  of  the  population  supplied. 

The  springs  on  the  westerly  slope  of  Strobridge  Hill,  used  to  supply  a  number 
of  dwelling  houses  in  their  neighborhood,  supply  water  which  is  naturally  of  good 
quality  for  water  supplj'  purposes;  but  there  are  several  dwelling  houses  near 
the  springs,  and,  as  they  are  not  covered  or  protected  from  the  entrance  of  sur- 
face water,  there  is  danger  that  they  may  be  polluted  by  the  population  li^dng  in 
their  neighborhood. 

If  the  use  of  the  springs  is  to  be  continued  the}^  should  be  thoroughly 
covered  and  protected  from  the  entrance  of  surface  water  or  matters  which 
might  carelessly  be  thrown  or  deposited  in  them  or  upon  the  ground  in  their 
neighborhood.  It  appears  that  house  lots  have  been  laid  out  upon  land  above 
the  springs,  and  if  these  should  be  built  upon  the  danger  of  the  pollution  of  these 
sources  would  be  greatly  increased,  and  it  would  probablj^  be  necessary  to  dis- 
continue their  use. 

Of  the  proposed  sources  of  additional  supply  mentioned  in  your  application, 
the  spring  in  the  glen  near  Louisiana  Brook  will,  under  present  conditions,  fur- 
nish water  of  good  qualitj^  for  water  supply  purposes.  This  spring  also  should, 
if  it  is  to  be  used  as  a  source  of  water  supplj',  be  protected  in  the  manner  already 
suggested  for  the  springs  on  the  side  of  Strobridge  Hill. 

Louisiana  Brook  in  its  lower  section  is  seriously  polluted  at  the  present  time 
bj'  sewage  from  dwelling  houses  in  its  neighborhood,  and,  in  the  opinion  of  the 
Board,  is  an  unsafe  source  from  which  to  take  water  for  drinking. 

The  present  sources  of  supply,  together  vntli  the  spring  near  Louisiana  Brook, 
cannot,  in  the  opinion  of  the  Board,  be  depended  upon  to  furnish  an  adequate 
quantity  of  water  for  the  requirements  of  the  population  of  the  schools  and  the 
buildings  about  them  in  the  summer  season,  when  a  much  larger  quantity  of 
water  is  required  than  ordinarily;  and  the  Board  would  recommend  that  you 
take  measures  without  delay  to  secure  an  additional  supply  of  water  of  good 
quality  sufficient  at  all  times  for  the  requirements  of  the  schools  and  buildings 
in  their  neighborhood  to  which  water  is  now  supplied. 

In  making  investigations  as  to  an  additional  water  supply  the  Board  would 
advise  that  you  secure  the  assistance  of  an  engineer  of  experience  in  matters 
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relating  to  water  suppl.y.  The  Board  will  assist  you  in  further  investigations  by 
making  the  necessary  analyses  of  samples  of  water,  and  will,  upon  request,  give 
you  further  advice  when  you  have  the  results  of  further  investigations  to  present. 

The  recent  examination  shows  no  material  change  in  the  conditions 
affecting  the  reservoir  on  Louisiana  Brook  and  this  reservoir  continues 
to  be  a  suitable  source  from  which  to  continue  to  take  water  for 
domestic  purposes. 

The  water  of  the  springs  on  Strobridge  Hill  is  not  protected  from 
surface  pollution  and  the  lower  spring  at  the  time  of  the  recent  exam- 
ination contained  a  large  number  of  bacteria  and  is  unsafe  for  domestic 
use.  There  are  sources  of  pollution  in  its  neighborhood  and  its  further 
use  should  be  prevented. 

The  water  of  the  spring  in  the  glen  at  the  time  of  the  recent  exam- 
ination was  in  satisfactory  condition  for  domestic  use,  but  it  appears 
that' this  water  is  mingled  at  times  with  water  drawn  directly  from 
Louisiana  Brook.  This  brook  in  the  neighborhood  of  the  spring  is 
exposed  to  pollution  and  is  an  unsafe  source  from  which  to  take  water 
for  domestic  purposes. 

The  analysis  of  the  water  of  Thompson's  well  shows  that  this  water 
is  very  hard  and  contains  a  much  larger  cjuantity  of  organic  matter 
than  is  found  in  good  well  waters.  Comparing  this  analysis  with  those 
of  previous  years  the  water  shows  a  very  rapid  deterioration  and  its 
further  use  for  domestic  purposes  should  be  discontinued. 

An  examination  of  the  water  after  passing  through  the  filters  in 
the  hotel  kitchen  and  the  Betsy  Moody  Cottage  shows  upon  compari- 
son with  the  water  before  filtration  that  there  is  in  one  case  a  slight 
reduction  in  bacteria  and  in  the  other  case  an  increase,  and  under  the 
circumstances  these  filters  cannot  be  relied  upon  as  a  protection  against 
the  effects  of  the  use  of  polluted  water. 

It  is  again  recommended  that  you  take  measures  without  delay  to 
secure  an  adequate  supply  of  pure  water  for  the  use  of  the  school  and 
the  buildings  in  its  neighborhood.  The  reservoir  on  Louisiana  Brook 
can  continue  to  be  used  with  safety,  and  the  same  is  true  of  the 
water  of  the  glen  spring  provided  that  all  danger  of  the  brook  water 
mingling  with  that  of  the  spring  is  prevented. 

Unless  an  adequate  quantity  of  pure  water  is  provided  for  the  use 
of  the  school  and  buildings  in  its  neighborhood,  serious  injury  to  the 
health  of  those  using  the  present  supplies  is  likely  to  result. 
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Palmer  (Wells). 

July  14,  1914. 
To  the  Board  of  Health,  Palmer,  Mass. 

Gentlemen:  —  In  response  to  a  request  of  the  State  Inspector  of 
Health,  an  examination  has  been  made  of  thirteen  wells  located  at 
dwelling  houses  in  Thorndike,  Three  Rivers  and  Bondsville  in  which 
deaths  or  cases  of  serious  illness  have  recently  occurred.  Five  of  these 
wells,  located  in  Three  Rivers,  show  evidence  of  sewage  pollution  and, 
considering  their  surroundings,  are  unsafe  sources  from  which  to  take 
water  for  drinking.  Two  of  these  wells,  located  on  the  property  of 
Mrs.  John  Twiss  on  Springfield  Street  and  of  John  Guntoski  on  North 
Street  are  very  grossly  polluted,  while  two  others,  one  on  the  property 
of  Mr.  Chambers  opposite  the  Hastings  Block,  and  the  other  in  the 
lumber  yard  of  the  Palmer  Mill,  are  also  very  badly  polluted,  and 
their  further  use  should  be  prevented  at  once.  The  Hastings  Spring, 
so  called,  while  in  some  respects  showing  less  evidence  of  pollution 
than  the  others,  contained  bacteria  characteristic  of  sewage  and, 
considering  the  surroundings,  this  spring  cannot  be  regarded  as  a 
safe  source  of  water  supply  and  its  further  use  should  also  be  dis- 
continued. 

The  water  of  the  well  on  the  estate  known  as  the  Hubert  Farm  in 
Three  Rivers  shows  evidence  of  considerable  pollution,  which  is  prob- 
ably due  in  part  at  least  to  the  cultivated  land  in  its  neighborhood. 
The  water  is  also  probably  polluted  by  the  present  method  of  taking 
water  from  the  well,  which  consists  in  dipping  it  up  with  a  pail.  It 
is  probable  that  if  this  spring  were  walled  up  with  masonry  to  a  level 
above  the  surface  of  the  ground  and  tightly  covered  and  a  proper 
method  of  drawing  the  water  provided,  the  water  might  safely  be 
used  for  drinking,  but  the  cultivation  of  the  land  in  its  immediate 
neighborhood  should  be  discontinued. 

The  well  on  the  property  known  as  the  Tenney  Farm  in  Three 
Rivers  also  shows  evidence  of  considerable  pollution,  doubtless  due 
to  the  privy  about  25  feet  distant  from  the  well.  If  the  sink  drain 
now  discharging  near  the  house  should  be  extended  to  a  point  in  the 
rear  of  the  barn  and  the  privy  removed  to  an  equal  distance  down 
the  hill,  it  is  not  unlikely  that  water  could  be  obtained  from  this  well 
which  would  be  safe  for  drinking.  The  use  of  the  water  of  this  well 
and  that  on  the  Hubert  Farm  should  be  discontinued  until  the  changes 
suggested  have  been  made. 

Of  the  three  wells  examined  in  Thorndike,  those  on  the  property  of 
Mr.  .James  Casey  and  Henry  Fortune  respectively  are  badly  polluted 
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and  unsafe  for  domestic  use.  The  well  on  the  property  of  Joseph 
Zych,  formerly  occupied  by  James  Shea,  contains  water  of  good  qual- 
ity and  conditions  are  such  that  it  is  probably  safe  for  domestic  use 
while  its  surroundings  remain  as  at  present. 

Of  the  two  wells  examined  in  Bondsville,  one  was  located  on  the 
property  of  Mrs.  John  Sullivan  in  the  northerly  part  of  the  village 
and  the  other  at  the  house  of  John  Jopov  at  the  southerly  end  of  the 
village.  Both  of  these  wells  are  very  badly  polluted  and  unfit  sources 
from  which  to  take  water  for  drinking. 

An  examination  has  also  been  made  of  a  spring  on  the  premises  of 
William  Aylmer  in  the  northwestern  part  of  the  town,  the  results 
showing  that  this  spring  is  not  polluted  and  that  the  water  is  of  good 
quality  for  drinking. 

PiTTSFIELD. 

Nov.  19,  1914. 
To  the  Board  of  Public  Works,  Pittsfield,  Mass. 

Gentlemen:  —  The  State  Department  of  Health  received  from  you 
on  Xov.  13,  1914,  the  following  application  for  approval  of  the  use 
of  Onota  Lake  as  an  emergency  source  of  water  supply  for  the  city 
of  Pittsfield. 

The  Board  of  Public  Works  respectfully  represent  that  the  City's  water  supply 
is  fast  being  depleted  owing  to  the  continued  drouth.  It  is  absolutely  necessary 
that  we  add  to  our  supplj-  and  acting  mider  instruction  from  the  City  Council 
under  its  Order  Xo.  15S  we  hereby  petition  j^oiu-  Honorable  Board  to  approve 
the  waters  of  Onota  Lake  as  a  temporary  source  of  water  supph*.  which  we 
propose  to  take  under  the  provisions  of  Chapter  25  Section  35  of  the  Re\ised 
Laws,  subject  to  the  approval  of  the  water  as  a  source  of  supply  by  your  Honor- 
able Board. 

The  matter  is  ver>-  emergent  and  an  early  reply  will  be  very  greatly 
appreciated. 

In  response  to  this  application,  an  examination  of  Onota  Lake  has 
been  made  and  samples  of  the  water  have  been  analyzed. 

The  results  of  the  examination  show  that  the  surroundings  of  this 
lake  are  much  the  same  as  at  the  time  of  its  previo'us  use  as  an  emer- 
gency source  of  water  supply  for  Pittsfield,  and  the  Department 
approves  the  lake  as  a  proper  source  of  water  supply  in  the  present 
emergency  under  the  provisions  of  Chapter  25  of  the  Revised  Laws, 
Section  35. 

It  is  important  to  store  all  of  the  water  practicable  in  the  present 
storage   reservoirs   of   the   city   in    order   that    they    may   fill    again    if 


No.  34].  ADVICE  TO  CITIES  AND  TOWNS.  117 

possible  (luring  the  coming  winter  and  spring,  and  to  that  end  all  of 
the  water  practicable  should  be  drawn  from  Onota  Lake  at  least  until 
such  time  as  the  filling  of  the  reservoirs  is  assured. 

Rutland. 
Under  the  authority  of  section  113  of  chapter  75  of  the  Revised 
Laws,  rules  and  regulations  were  adopted  on  February  5,  1914,  for 
preventing  the  pollution  and  securing  the  sanitary  protection  of  the 
waters  of  Muschopauge  Lake  and  its  tributaries,  used  by  the  town  of 
Rutland  as  a  source  of  water  supply. 

Salem  and  Beverly. 

Jan.  21,  1914. 

To  the  Salem  and  Beverly  Wafer  Supply  Board,  Salem,  Mass.,  Nathan  Matthews,  Esq., 

Chairman. 

Gentlemen:  —  The  State  Board  of  Health  has  received  from  your 
board  outlines  of  a  proposed  plan  for  filtering  the  water  of  Wenhani 
Lake  supplemented  with  water  to  be  drawn  from  the  Ipswich  River, 
under  the  provisions  of  Chapter  700  of  the  Acts  of  1913. 

In  the  report  upon  the  plans  presented,  two  systems  of  improving 
the  quality  of  the  water  are  mentioned,  by  one  of  which  the  water 
would  be  treated  with  chemicals  and  filtered  through  a  slow  sand 
filter,  so  called,  and  by  the  other  through  a  mechanical  filter.  It  is 
remarked  that  the  question  of  hygienic  efficiency  does  not  enter  into 
the  problem  and  that  the  selection  of  a  method  of  purification  is 
dependent  mainly  upon  the  relative  efficiency  of  the  two  methods  in 
the  removal  of  color  from  the  water  of  the  Wenham  Lake  when 
supplemented  with  water  drawn  from  the  Ipswich  River. 

The  estimates  of  cost  presented  indicate  that,  omitting  the  use  of 
chemicals,  the  cost  of  the  sand  filter  plant  would  be  somewhat  less 
than  that  of  the  mechanical  filter  plant  and  that  the  cost  of  mainte- 
nance and  operation  of  the  sand  filter  plant  would  be  considerably 
less  than  the  maintenance  and  operation  of  the  mechanical  filter. 

The  Board  has  carefully  considered  the  plans  submitted  and  has 
examined  the  numerous  observations  of  the  color  of  Wenham  Lake 
and  its  tributaries  and  of  the  Ipswich  River  and  its  various  tributaries. 
The  water  of  Wenham  Lake  is  naturally  low  in  color,  but  the  color 
has  been  increased  in  recent  years  by  the  introduction  of  water  from 
Longham  Brook,  which  drains  an  extensive  area  of  meadow  and 
swamp  land  and  is  usually  highly  colored.  Nevertheless,  though  this 
water  has  been  used  for  nearly  twenty  years,  and  while  the  quality  of 
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the  lake  water  during  that  time  has  at  times  been  objectionable  on 
account  of  growths  of  organisms,  the  color  of  the  water  does  not 
appear  to  have  been  the  sul)ject  of  serious  complaint.  The  color  at 
its  highest  has  not  exceeded  .43,  and  has  nearly  always  been  much 
less  than  that  amount. 

The  color  of  the  water  of  the  Ipswich  River  at  the  point  at  which 
it  may  be  taken  by  Salem  under  existing  law  varies  greatly  from  time 
to  time.  It  is  high  in  the  late  spring  and  early  fall,  but  is  much  lower 
in  the  winter  and  early  spring,  the  period  during  which  water  can  be 
drawn  from  the  river  to  supplement  Wenham  Lake  under  the  existing 
laws.  During  much  of  the  time  in  the  winter  and  spring,  the  color  of 
the  water  is  no  greater  than  that  of  Longham  Brook  and  is  often  less. 
If  the  storage  in  ^Yenham  Lake  is  not  to  be  drawn  upon  below  a  level 
20  feet  below  high  water,  the  quantity  of  water  that  it  will  be  neces- 
sary to  draw  from  the  Ipswich  River  will  not  be  great  until  other 
storage  is  provided,  and  it  will  be  practicable  to  draw  the  water  from 
the  river  when  the  color  is  comparatively  low  and  at  the  same  time 
reject  the  flow  from  Longham  Brook  when  the  color  of  the  latter 
source  is  higher  than  that  of  the  river. 

Under  the  circumstances,  it  is  practicable,  in  the  opinion  of  the 
Board,  to  select  a  water  from  the  available  sources  and  fill  Wenham 
Lake  in  the  spring  with  water  which,  with  allowance  for  mixture  with 
the  low-colored  water  that  will  remain  in  Wenham  Lake  after  the 
storage  of  summer  and  autumn  and  allowance  for  bleaching,  would 
not  very  greatly  exceed  the  maximum  color  of  the  lake  water  and 
which  after  filtration  without  special  treatment  for  color  would  have 
a  maximum  color  of  .30  to  .35  during  a  few  weeks  in  the  spring  and 
have  very  little  color  at  other  seasons. 

It  is  further  to  be  considered  that  it  will  be  essential,  if  the  cities 
of  Salem  and  Beverly  continue  to  grow,  to  provide  more  storage 
capacity  than  is  available  in  Wenham  Lake,  and,  with  a  suitable 
additional  storage  reservoir,  the  stored  water  of  the  Ipswich  River 
would  be  bleached  by  the  action  of  the  sunlight  before  it  is  drawn 
into  Wenham  Lake,  so  that  the  color  of  the  water  would  become  less 
than  while  Wenham  Lake  alone  is  used  for  storage. 

It  is  worthy  of  note,  also  that  in  future  the  color  of  the  water 
obtained  from  the  Ipswich  River  at  the  proposed  point  of  diversion 
is  likely  to  be  considerably  less  than  it  has  been  in  the  past,  assuming 
that  the  other  communities  authorized  to  take  water  from  the  river 
—  and  especially  the  city  of  Lynn  —  shall  exercise  their  rights  and 
divert  water  from  the  river.  The  city  of  Lynn  has  the  right  to  take 
the  entire  flow  of  the  river  in  excess  of   10  million  gallons  per  day 
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above  the  dam  at  Middleton  during  the  months  from  December  to 
May,  and  the  town  of  Peabody  has  also  the  right  to  take  water  from 
the  river  below  the  taking  of  the  city  of  Lynn. 

The  color  of  the  river  water  at  Middleton  is  considerably  higher 
than  at  the  point  from  which  it  would  be  diverted  by  Salem  and 
Beverly,  and  the  diversion  of  water  by  Lynn  and  Peabody  would 
remove  considerable  portions  of  the  more  highly  colored  waters  of  the 
stream,  leaving  for  the  use  of  Salem  and  Beverly,  with  an  allowance 
also  for  Dan  vers  which  would  be  comparatively  small,  the  waters  of 
the  river  further  down  stream  which  would  be  contributed  largely  by 
Boston  and  Fish  brooks,  which  have  much  less  color  than  the  water 
of  the  main  stream  under  the  present  conditions. 

It  appears  to  the  Board,  under  the  circumstances,  that,  with  water 
of  the  character  obtainable  from  the  Ipswich  River,  the  color  of  the 
water  of  Wenham  Lake  after  filtration  through  sand  would  not  be 
notable  except  for  a  short  time  in  the  spring  and  would  not  be  a 
material  objection  at  any  time. 

There  are  also  other  considerations  that  are  of  importance  in  this 
connection.  A  mechanical  filter,  according  to  the  information  you 
have  presented  to  the  Board,  will  require  much  greater  care  and  skill 
in  operation  than  a  slow  sand  filter  in  order  to  secure  satisfactory 
results,  and,  while  it  is  essential  that  trained  and  efficient  operators 
shall  have  charge  in  either  case,  a  higher  degree  of  technical  knowledge 
and  judgment  is  needed  in  the  operation  of  a  mechanical  filter  than  of 
a  sand  filter.  Where  expert  attention  of  a  mechanical  filter  is  allowed 
to  lapse,  unsatisfactory  results  are  sure  to  follow  which  may  be  in- 
jurious to  the  users  of  the  water.  It  is  true,  also,  so  far  as  comparisons 
are  practicable,  that  the  hygienic  efficiency  of  filters  used  for  filtering 
soft  waters  similar  to  those  of  Wenham  Lake  and  the  Ipswich  River 
has  been  less  in  the  cities  supplied  with  water  from  mechanical  filters 
than  where  sand  filters  have  been  introduced. 

All  of  the  information  available  to  the  Board  shows  that  a  very 
satisfactory  decrease  in  the  death  rate  has  followed  the  introduction 
of  water  filtered  by  sand  filters  without  the  use  of  chemicals.  With 
sand  filters  and  suitable  storage  basins,  the  Board  believes  that  the 
present  state  of  engineering  science  and  art  can,  under  the  present 
circumstances,  supply  the  cities  of  Salem  and  Beverly  with  water 
satisfactory  in  appearance  and  of  good  sanitary  quality. 

There  is  also  evidence  from  careful  experiment  that  mechanically 
treated  waters  attack  the  metal  of  pipes  to  a  much  greater  extent 
in  the  cases  of  soft  waters  such  as  that  of  Wenham  Lake  or  the  Ipswich 
River  than  do  the  waters  filtered  through  sand.     The  estimates  pre- 
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sented  include  an  allowance  for  the  use  of  lime  in  connection  with  the 
mechanical  filters,  which  would  have  a  tendency  to  increase  the  hard- 
ness and  is  a  method  of  treatment  which  would  undoubtedly  be 
objectionable  to  a  community  accustomed  to  the  use  of  a  soft  water. 

Considering  all  the  circumstances  and  assuming  that  the  future 
development  of  the  water  supply  of  Salem  and  Beverly  will  be  along 
the  lines  understood  to  be  the  scheme  upon  which  the  present  legis- 
lation was  based,  it  appears  to  the  Board  that  slow  sand  filtration 
without  special  treatment  for  color  removal  is  likely  to  be  the  more 
desirable  and  economical  method  to  adopt  in  this  case.  The  Board, 
therefore,  declines  to  approve  the  plan  presented. 

If  the  investigations  looking  to  a  change  in  plan,  which  the  Board 
understands  are  now  going  on,  render  a  change  of  method  desirable, 
the  Board  will  further  consider  the  subject. 

Feb.  11,  1914. 
To  Mr.  Nathan  Matthews,  Ckainnan,  Salem  and  Beverly  Water  Supply  Board. 

Dear  Sir:  —  Your  communication  of  January  23,  1914,  relative 
to  the  action  of  the  Board  upon  the  recent  plans  presented  by  you 
for  the  improvement  of  the  water  supply  of  Salem  and  Beverly  was 
considered  by  the  Board  at  its  meeting  of  Feb.  oth. 

The  questions  relative  to  this  action  by  the  Board  raised  in  your 
letter  are  as  to  omission  to  give  you  a  further  opportunity  to  be  heard 
in  the  matter  and  omission  to  supply  you  with  data  and  information 
on  which  the  Board  acted. 

Upon  reviewing  the  action  of  the  Board  and  the  investigations  and 
consultations  leading  up  to  it,  it  appears  that,  after  the  submission  of 
your  application  and  the  consideration  by  the  Board  of  the  informa- 
tion presented,  the  Board  gave  you  a  hearing  and  presented  its  data 
and  information  upon  many  of  the  points  pertaining  to  the  question 
and  was  prepared  at  that  hearing  to  give  this  data  and  information 
in  as  much  fullness  as  you  desired;  but  in  the  discussions  neither  you 
nor  your  engineer  indicated  that  he  wanted  this  information  in  greater 
detail,  but,  on  the  contrary,  offered  to  present  data  that  would  con- 
trovert the  data  and  information  already  brought  forward  by  the 
Board.  Shortly  afterward  such  data  was  received  from  your  engineer, 
but  upon  examination  it  did  not  prove  to  modify  materially  the 
results  the  Board  had  already  presented. 

After  a  further  conference  a  letter  Avas  received  from  your  engineer 
and  a  reply  sent  summarizing  all  of  the  data  and  conclusions.  Much 
of  the  data  used  in  reaching  conclusions,  both  with  regard  to  the 
increase  in  death  rate  in  communities  where  the  kind  of  filter  your 
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Board  proposes  to  use  have  been  installed  in  contrast  with  the  de- 
crease in  death  rate  where  other  filters  have  been  used,  and  with 
regard  to  the  color  which  would  result  by  different  methods  of  treat- 
ment, were  supplied  by  you  or  were  acquiesced  in  by  your  engineer  in 
the  discussion. 

If  your  engineer  desires  more  information  in  greater  detail  upon  any 
of  the  points  which  we  have  discussed  with  him,  we  will  furnish  it 
upon  request. 

Regarding  your  criticism  as  to  the  action  of  the  Board  without 
delaying  for  further  conference,  the  Board  took  action  at  that  time 
because  it  was  informed  that  you  regarded  it  as  very  important  that 
you  should  know"  the  conclusions  of  the  Board  before  the  16th  of 
January;  the  Board  acted  on  the  15th  of  January  and  immediately 
communicated  the  substance  of  its  action  to  you  by  telephone. 

Sudbury  ("Well). 

Oct.  20,  1914. 
To  the  Board  of  Selectmen,  Siidbury,  Mass.,  Mr.  Charles  H.  Way,  Secretary. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  well  on  the  land  of  the  Sudbury  High  School  and  advice  as  to  the 
quality  of  the  water,  the  Acting  Commissioner  of  Health  has  caused 
the  well  and  its  surroundings  to  be  examined  and  a  sample  of  the 
water  to  be  analyzed. 

The  results  of  the  analysis  show  that  the  water  is  very  hard,  though 
in  other  respects  it  was  of  good  quality  for  domestic  use  at  the  time 
that  this  examination  was  made.  It  is,  possible  that  the  quality  of 
the  water  of  this  well  will  change  after  use  and,  in  view  of  the  cir- 
cumstances affecting  the  location  of  the  well,  it  is  advisable  that  the 
water  be  analyzed  from  time  to  time  in  order  that  any  deterioration 
in  the  quality  may  be  detected  and  the  use  of  the  well  discontinued. 

Sutton  (Wilkinsonville). 

Oct.  13,  1914. 
To  the  Board  of  Selectmen,  Sutton,  Mass.,  Mr.  J.  C.  Dudley,  Secretary. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  water  of  a  well  on  the  premises  of  W.  A.  Bashaw  on  the  north- 
westerly slope  of  Leland  Hill  about  three-quarters  of  a  mile  southeast 
of  the  center  of  \Yilkinsonville,  from  which  you  propose  to  take  water 
for  the  supply  of  that  village,  the  Acting  Commissioner  of  Health  has 
caused  the  well  and  its  surroundings  to  be  examined  and  a  sample  of 
the  water  to  be  analyzed. 
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The  well  in  question  is  about  7  feet  in  diameter  and  17  feet  in  depth 
and  is  located  at  such  an  elevation  that  it  would  be  apparently  prac- 
ticable to  supply  water  to  the  village  by  gravity. 

The  results  of  analyses  indicate  that  the  water  entering  the  well 
has  at  some  time  been  polluted  but  subsequently  quite  thoroughly 
purified  in  its  passage  through  the  ground  before  entering  the  well. 
An  examination  of  the  surroundings  of  the  well  show  that  the  chief 
source  of  pollution  in  the  neighborhood  is  a  barn  with  a  privy  in  the 
cellar,  and  if  the  use  of  this  building  should  be  discontinued  the  water 
of  the  well  could  probably  be  used  with  safety  for  drinking. 

The  information  presented  as  to  the  quantity  of  water  drawn  from 
the  well  indicates  that  the  total  quantity  pumped  between  September 
11  and  26  amounted  to  about  95,000  gallons,  or  a  little  over  0,000 
gallons  per  day. 

It  is  understood  that  the  village  of  Wilkinsonville  contains  about 
40  families  and  il  all  of  the  inhabitants  are  supplied,  including  about 
2,000  gallons  for  mechanical  and  manufacturing  uses  in  the  mill,  the 
total  quantity  required  for  the  use  of  the  village  will  amount  to  at 
least  10,000  gallons  per  day  and  may  reach  15,000  gallons. 

Judging  from  the  results  of  the  pumping  tests  thus  far  made,  it  is 
not  probable  that  a  quantity  of  water  sufficient  for  the  supply  of  the 
village  at  all  times  could  be  obtained  from  this  well.  It  would  supply 
enough  water  during  most  of  the  year,  but  in  very  dry  periods  like 
the  present  the  supply  would  become  deficient. 

It  appears  to  be  practicable  to  sink  another  well  some  distance 
northeast  of  the  one  in  question  and  thereby  secure  a  larger  supply 
of  water  and  a  well  in  that  location  would  probably  yield  water  of 
satisfactory  quality.  By  the  use  of  both  wells  —  provided  a  second 
favorable  location  can  be  found  after  investigation  —  it  might  be 
practicable  to  secure  a  sufficient  quantity  of  water  for  the  present 
needs  of  the  village,  and  it  is  important  to  make  a  further  test  to 
determine  whether  a  sufficient  additional  quantity  of  water  can  be 
obtained  from  another  well  or  wells  in  this  neighborhood  before  con- 
structing works  to  take  water  from  the  ground  in  this  region.  If  it  is 
found  that  15,000  to  20,000  gallons  of  water  per  day  can  be  secured 
without  difficulty  in  the  neighborhood  of  the  well  now  under  consid- 
eration, the  source  would  be  an  appropriate  one  from  which  to  take 
water  for  the  supply  of  the  village,  but  if  water  is  drawn  from  the 
present  well  or  from  the  ground  in  the  immediate  neighborhood  of  the 
buildings  near  it,  the  use  of  these  buildings  should  be  discontinued. 

If  the  village  should  grow  it  is  not  probable  that  an  adequate  quan- 
tity of  water  for  its  requirements  could  be  obtained  from  wells  in  the 
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region  now  under  consideration,  and  in  that  case  it  would  be  necessary 
to  secure  a  supply  from  some  other  source. 

In  the  course  of  the  investigations  it  has  been  found  that  the  con- 
ditions appear  to  be  favorable  for  obtaining  water  freely  from  the 
ground  in  the  neighborhood  of  the  mouth  of  Cold  Spring  Brook,  and 
if  tests  should  show  that  an  adequate  supply  of  ground  water  could 
be  obtained  in  that  region  it  is  probable  that  it  would  prove  in  the 
end  the  most  desirable  source  for  the  use  of  the  village,  notwithstand- 
ing the  necessity  for  pumping  the  water.  If  you  decide  to  make 
further  tests  either  in  the  region  of  the  present  well  or  elsewhere  about 
the  village  we  will,  upon  request,  make  the  necessary  analyses  of  the 
water  and  will  give  you  further  advice  when  the  results  of  further 
tests  are  available. 

Wakefield. 

Feb.  27,  1914. 
To  the  Board  of  Water  Commissioners,  Wakefield,  Mass. 

Gentlemen:  —  Tests  of  the  water  supply  of  the  town  have  shown 
increasing  numbers  of  bacteria,  and  the  recent  tests  are  such,  in  the 
opinion  of  the  Board,  that  it  is  unsafe  to  use  this  water  directly  for 
drinking  under  present  conditions.  The  Board  recommends  that  you 
notify  the  inhabitants  of  the  town  to  boil  all  water  used  for  drinking 
until  further  notice. 

July  30,  1914. 

To  Mr.  James  G.  O'Connell,  Member,   Water  and  Seiverage  Board,   Wakefield,  Mass., 
and  Joseph  W.  Heath,  M.D.,  Chairman,  Board  of  Health,  Wakefield,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
applications  for  advice  as  to  the  water  supply  of  Wakefield,  especially 
with  reference  to  the  following  questions:  — 

First:  What  has  been  the  result  of  your  investigations,  both  analytical  and 
bacteriological,  as  to  the  quality  of  the  water  of  Crystal  Lake  in  Wakefield,  prior 
and  subsequent  to  your  notice  to  our  Board,  advising  that  the  water  of  said 
lake  should  be  boiled  before  being  used  for  drinking  purposes? 

Second:  Is  the  water  of  Crystal  Lake  in  Wakefield  now  safe  for  drinking 
purposes  and  do  you  recommend  turning  it  on? 

Third:  Would  you  advise  its  use  in  connection  with  sterihzation  by  hquid 
chlorine  injected  into  the  water  by  means  of  a  manually  or  automatically  con- 
trolled chlorinator? 

Fourth:  Is  sterilization  of  water  by  liquid  chlorine  a  successful  and  safe 
method  of  destroying  the  pathogenic  or  disease  producing  bacteria  in  water? 

Fifth:  What  action  if  any  would  liquid  chlorine  have  on  lead  water  service 
pipes,  when  applied  to  the  water  by  the  aforesaid  method? 
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Crystal  Lake  has,  when  full,  an  area  of  83  acres  and  a  drainage 
area,  including  the  area  of  the  lake,  of  570  acres,  or  0.9  of  a  square 
mile.  Licluded  within  its  watershed  is  a  large  number  of  dwelling 
houses  and  other  buildings  and  the  population  on  the  watershed  in 
proportion  to  its  area  is  very  large.  This  population  lives,  for  the 
most  part,  in  scattered  dwelling  houses  in  various  parts  of  the  drainage 
area  and,  except  the  houses  along  the  easterly  side  of  the  lake  which 
are  connected  with  the  public  sewer,  the  sewage  from  these  dwellings 
and  buildings  is  in  all  cases  disposed  of  within  the  watershed. 

Bacterial  analyses  of  the  water  show  that  the  number  of  bacteria 
in  the  water  of  the  tributaries  entering  the  lake  varies  greatly,  at 
times  being  very  low,  but  at  times  of  heavy  rain  rising  to  very  large 
numbers,  the  maximum  number  thus  far  found  being  73,000  per  cubic 
centimeter.  The  numbers  diminish  in  the  lake  itself,  but  even  in  the 
tap  at  the  pumping  station  during  the  past  autumn  and  winter  the 
number  shows  a  tendency  to  rise  higher  from  time  to  time  than  in 
previous  observations.  For  example,  on  October  14,  1913,  the  number 
was  130  per  c.c;  on  December  10,  240;  on  December  26,  350,  and  on 
February  3,  1914,  2,750,  with  bacteria  characteristic  of  sewage  present 
nearly  always  in  100  c.c.  and  at  times  even  in  1  c.c. 

There  is  no  doubt  that  under  these  conditions  the  use  of  the  water 
of  this  lake  directly  for  drinking  is  likely  to  cause  injury  to  health  and 
the  danger  will  be  increasingly  greater  if  this  source  is  used  as  the  sole 
water  supply  of  the  town.  Experience  has  already  shown  that  the 
quantity  of  water  used  by  the  town  exceeds  the  capacity  of  this  lake 
in  dry  years,  and  it  is  evident  that  if  it  is  used  continuously  for  the 
supply  of  the  town  its  waters  are  likely  to  be  drawn  down  in  the 
latter  part  of  the  year  to  a  very  low  level,  and  heavy  rains  occurring 
at  such  times  will  inevitably  carry  large  numbers  of  bacteria  to  the 
water  works  intake.  Under  the  circumstances,  the  source  is  a  very 
dangerous  one  from  which  to  take  water  directly  for  domestic  purposes. 

Regarding  the  efficiency  of  various  chlorine  methods  of  treating 
water,  the  Board  has  made  careful  investigations  for  several  years, 
and  this  method  has  been  used  widely  for  the  treatment  of  polluted 
water  supplies  in  cases  of  emergency  where  the  water  supply  had 
become  infected  and  a  safe  supply  could  not  be  quickly  obtained. 
Its  principal  use,  except  in  such  cases,  is  as  an  aid  to  the  more  com- 
plete destruction  of  bacteria,  after  filtration. 

The  plant  at  Wakefield,  if  properly  operated,  would  be  an  efficient 
method  for  introducing  hypochlorous  acid  gas  into  the  Wakefield 
water,  but  it  is  probable  that  the  treatment  would  have  very  little 
effect  upon  the  water  with  the  small  amount  of  gas  which  it  is  stated 
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is  proposed  to  be  used.  Undoubtedly  the  water  can  be  practically 
freed  from  bacteria  at  times  if  enough  chlorine  is  used,  but  it  is  likely 
that  the  amount  required  for  such  efficiency  would  cause  a  noticeable 
taste  and  odor  in  the  water. 

It  is  not  probable  that  its  use  would  affect  lead  service  pipes,  though 
further  investigation  with  the  Wakefield  water  would  be  necessary  to 
determine  with  certainty  the  probable  action  of  the  treated  water 
upon  such  pipes. 

The  chief  difficulty  in  relying  solely  upon  this  treatment  of  a  water 
like  that  of  Wakefield  is  that  the  quality  of  the  water  is  likely  to  be 
very  variable,  especially  when  the  amount  of  storage  is  materially 
reduced,  as  will  surely  very  soon  be  the  case  in  dry  seasons  should  the 
town  depend  solely  upon  this  supply  for  the  quantity  of  water  it 
requires. 

The  process  in  any  case  should  only  be  used  under  competent  bacte- 
riological supervision,  but  even  with  such  supervision  it  will  be  difficult 
to  meet  effectually  all  the  varying  conditions  to  which  this  water 
supply  is  subject,  and  failure  to  supply  an  adequate  quantity  at  any 
time  may  result  in  polluted  water  being  admitted  to  the  mains,  with 
serious  consequences  to  the  health  of  the  town. 

Under  the  circumstances,  the  treatment  of  the  water  of  Crystal 
Lake  as  proposed  does  not  appear  to  the  Board  to  furnish  an  adequate 
guarantee  that  the  water  will  at  all  times  be  safe  for  drinking,  and  the 
Board  does  not  recommend  the  use  of  Crystal  Lake  for  water  supply 
purposes  until  an  adequate  system  of  purification  has  been  provided 
and  an  additional  supply  secured  which  will  be  sufficient  to  provide 
the  quantity  required  by  the  town  at  all  times. 

Dec.  31.  1914. 

To  Joseph  W.  Heath,  M.D.,  Charles  E.  Montague,  M.D.,  Frank  T.  Woodbcry, 
M.D.,  Fred  O.  Elder,  M.D.,  Richard  Button,  M.D.,  Charles  Button,  M.D., 
E.  E.  Ttzzer,  M.B.,  Charles  .Jordan,  M.B.,  B.  M.  Wood,  M.B.,  Joseph  P. 
\Yatts,  M.B.,  L.  Marshall  Crosby,  ISI.B.,  Wakefield,  Mass. 

Gentlemen:  —  The  Commissioner  of  Health  has  considered  your 
application  for  advice  as  to  the  safety  of  water  taken  from  Crystal 
Lake  for  the  water  supply  of  Wakefield  and  is  of  the  opinion  that 
this  water  cannot  safely  be  used  continuously  for  domestic  purposes 
placing  sole  reliance  upon  chlorination  as  a  means  of  disinfection  of 
the  water  and  the  prevention  of  the  eft"ect  of  pollution. 

Danger  from  the  use  of  this  water  will  increase  with  the  increasing 
flow  into  the  pond  to  be  expected  in  the  near  future  and,  under  the 
circumstances,  the  Commissioner  of  Health  recommends  that  the  use 
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of  Crystal  Lake  as  a  source  of  water  supply  l)e  discontinued   at  the 
earliest  practicable  time. 

If  it  is  not  found  practicable  to  discontinue  the  use  of  this  water  at 
once,  the  inhabitants  of  \Yakefield  should  be  notified  to  boil  all  water 
used  for  drinking  while  the  use  of  Crystal  Lake  is  continued. 

Webster  (S.  Slater  &  Sons  Company). 

Oct.  29,  1914. 
To  the  Board  of  Health,  Webster,  Mass. 

Gentlemen:  —  In  connection  with  an  investigation  of  a  case  of 
typhoid  fever  reported  by  your  department  at  93  Peter  Street,  Web- 
ster, the  Acting  Commissioner  of  Health  has  caused  the  water  supply 
at  this  and  other  tenements  in  this  locality  to  be  examined  and 
samples  of  the  water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  water  supply  in  these 
tenements  is  taken  from  the  pipes  of  the  water  supply  system  of  the 
S.  Slater  and  Sons  Company  which  apparently  still  supplies  about 
eighteen  houses  in  Webster  and  a  few  in  Dudley  with  water  taken 
from  Mill  Brook  a  short  distance  below  the  outlet  of  Lake  Chaubun- 
agungamaug.  The  lake  is  used  to  a  considerable  extent  as  a  summer 
resort  but  on  the  whole  receives  during  most  of  the  year  comparatively 
little  pollution.  There  is  danger,  however,  that  street  wash  may  pol- 
lute the  brook  above  the  intake  and,  considering  the  circumstances, 
the  source  cannot  be  regarded  as  a  safe  one  from  which  to  take  water 
for  drinking. 

It  is  recommended  that  further  use  of  this  water  for  drinking  and 
domestic  purposes  be  discontinued  and  that  water  of  good  quality  be 
supplied  as  soon  as  practicable. 

Westfield. 

July  16,  1914. 

To  the   Board  of  Water  Commissioners,   Westfield,   Mass.,   Mr.   John    L.    Hyde,    Toivn 

Engineer. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
request  for  advice  as  to  the  construction  of  a  storage  reservoir  on  the 
Granville  watershed  and  also  the  plan  and  information  submitted  and 
has  examined  the  sites  suggested  for  storage  reservoirs. 

The  watershed  of  the  Tillotson  Brook,  from  which  your  Granville 
supply  is  taken,  has  an  area  above  your  present  intake  reservoir  of 
about  6  square  miles,  and  your  investigations  indicate  that  three 
favorable  sites  for  reservoirs  are  found   within   this  area,   one  known 
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as  the  Tice  site  situated  near  the  upper  end  of  the  watershed  of 
Tillotson  Brook,  a  second  known  as  the  Hoilister  site  situated  on  the 
north  branch  of  Tillotson  Brook,  and  the  third  known  as  the  Junction 
site  situated  at  the  junction  of  the  two  main  branches  of  the  brook. 

The  drainage  area  tril)utary  to  the  Tice  site  is  only  about  1.1 
square  miles  and,  while  the  site  is  in  other  respects  a  favorable  one 
at  which  to  construct  a  small  storage  reservoir,  it  is  obviously  the 
least  advantageously  located  for  the  development  of  this  watershed. 
Both  the  Hoilister  and  Junction  sites  appear  to  be  favorable  for  the 
construction  of  a  reservoir  having  a  capacity  of  about  300,000,000 
gallons,  but  the  cost  of  such  a  reservoir  at  the  Hoilister  site  would 
apparently  be  greater  than  that  of  a  reservoir  at  the  Junction  site, 
and,  of  the  locations  presented  for  consideration,  the  Junction  site 
appears  by  far  to  be  the  more  favorable  one  to  adopt,  since  the  cost 
of  construction  is  not  only  likely  to  be  less  than  at  the  Hoilister  site, 
but  the  same  size  of  reservoir  will  produce  a  considerably  greater  yield 
from  this  watershed  than  would  a  reservoir  on  the  tributary  stream. 

It  appears,  furthermore,  that  your  investigations  show  it  to  be 
practicable,  by  increasing  the  height  of  the  dam  at  the  Junction  site, 
to  construct  a  reservoir  having  a  capacity  of  as  much  as  1,200,000,000 
gallons,  thus  providing  a  far  higher  development  of  this  watershed 
than  would  be  practicable  with  a  reservoir  at  either,  or  even  at  both, 
of  the  other  sites  mentioned. 

In  view  of  the  information  presented  and  the  results  of  an  exami- 
nation of  the  locality,  the  Board  is  of  the  opinion  that  the  Junction 
site  is  by  far  the  most  favorable  location  of  those  presented  on  which 
to  construct  a  storage  reservoir  for  the  purpose  of  increasing  the 
water  supply  of  the  town  of  Westfield.  A  reservoir  having  a  capacity 
of  300,000,000  gallons  at  this  location  would  provide  a  sufficient  yield 
from  this  watershed,  if  used  in  connection  with  the  Montgomery 
source,  to  supply  the  town  for  many  years  in  the  future,  and  there 
appears  to  be  no  necessity  at  the  present  time  of  constructing  a 
reservoir  at  the  Junction  site  of  a  capacity  materially  greater  than 
300,000,000  gallons  as  proposed. 

In  view  of  all  the  circumstances  affecting  the  development  of  this 
watershed,  however,  the  Board  recommends  that  provision  be  made 
as  fully  as  practicable  in  the  construction  of  a  dam  at  this  site  for 
increasing  its  height  at  some  future  time  so  as  to  provide  a  much 
larger  storage  when  a  greater  supply  of  water  is  required  by  the  town. 
Before  the  final  location  of  the  reservoir  is  decided  upon,  it  is  assumed 
that  further  investigations  will  be  made  to  determine  the  best  location 
for  a  dam,   and   it  is  advisable  that  the  practicability  of  locating  a 
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dam  somewhat  farther  down  stream  than  the  junction  of  the  brooks 
and  in  the  narrower  part  of  the  valley  be  given  careful  consideration. 
In  the  preparation  of  a  reservoir  in  this  region  for  the  storage  of 
water,  it  will  be  advisable  to  remove  all  stumps  and  vegetable  matter 
and  so  much  of  the  soil  as  contains  any  considerable  quantity  of 
organic  matter,  in  order  to  secure  a  water  of  palatable  quality  for  the 
supply  of  the  town.  While  the  cost  of  the  thorough  cleaning  and 
preparation  of  the  reservoir  site  will  be  considerable,  it  is  likely  to 
prevent  danger  of  seriously  objectionable  taste  and  odor  by  which  the 
water  would  otherwise  probably  be  seriously  affected.  Such  prepara- 
tion, moreover,  is  likely  to  be  less  costly  than  the  construction  and 
maintenance  of  suitable  filters  for  the  purification  of  this  supply. 

Williamsburg. 
Under  the  authority  of  section  113  of  chapter  75  of  the  Revised 
Laws,  rules  and  regulations  were  adopted  on  February  5,  1914,  for 
preventing  the  pollution  and  securing  the  sanitar}'  protection  of  the 
waters  of  Unquomonk  Brook  and  its  tributaries,  used  by  the  town  of 
Williamsburg  as  a  source  of  water  supply. 

In  addition  to  the  foregoing,  the  following  cities,  towns  and  persons 
have  been  advised  relative  to  spring  waters,  waters  used  for  the  supply 
of  factories,  public  wells  or  wells  used  by  a  number  of  families;  but  as 
these  matters  are  for  the  most  part  of  minor  importance,  the  com- 
munications in  these  cases  have  not  been  printed.  Copies  of  them 
are  on  file  in  the  office  of  the  Department:  — 

Acushnet,  well. 

Andover,  well  at  school. 

Arlington,  well  (two). 

Athol,  well  of  Union  Twist  Drill  Company  (two). 

Attleborough,  well  at  Leach  &  Garner  building  (two). 

Attleborough,  well  and  spring  of  The  Watson  Company  (two). 

Attleborough,  well  of  Tappan  Brothers. 

Attleborough,  well  at  Camp  Hebron. 

Auburn,  well  in  Stone ville. 

Ayer,  well. 

Bedford,  well  at  Llewsac  Lodge. 

Billerica,  wells  and  sewage  disposal  of  Boston  &  Maine  Railroad  car  shops  (two). 

Billerica,  well  at  Pinedale  Park. 

Billerica,  Hillcrest  Spring. 

Billerica,  well. 

Blackstone,  spring  of  Woonsocket  Rubber  Company,  Alillville. 
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Blackstone,  well  of  Southern  New  England  Railway  Company. 

Bolton,  well. 

Boston,  well  of  F.  H.  Roberts  Company. 

Boston,  well  of  Mayflower  Laundry  Company,  Allston. 

Boston,  well  of  IVIechanics'  Apron  and  Towel  Company,  Roxbury. 

Boston,  w^ell  of  Anchor  Laundry  Conipany,  Dorchester. 

Boston,  well  of  Middlebrook  Wool  Combing  Company,  East  Boston. 

Boston,  well  of  American  Felt  Company,  Hyde  Park. 

Boxford,  well. 

Buckland,  well. 

CarUsle,  well  (two). 

Chelmsford,  well  (two). 

Cheshire,  well. 

Colrain,  well  in  Shattuckville. 

Dedham,  well. 

Deerfield,  spring  of  Boston  &  Maine  Railroad  at  East  Deerfield  (two). 

Dracut,  well. 

Dracut,  well  in  CoUinsville. 

Duxbury,  well  at  grammar  school,  South  Duxbury. 

Duxbury,  well  at  Colonial  Inn. 

East  Longmeadow,  well  (two). 

Egremont,  well  in  North  Egremont. 

Enfield,  well. 

Essex,  wells  and  springs. 

Gardner,  well. 

Georgetown,  well. 

Great  Barrington,  well  in  Housatonic. 

Groveland,  well. 

Halifax,  wells  at  Ivy  Lodge  School. 

Hamilton,  well. 

Hampden,  well  at  school  in  Hampden  Center. 

Hampton,  Conn.,  spring  at  camp  of  M.  V.  M. 

Hanover,  well  (two). 

Harwich,  well. 

Haverhill,  wells. 

Hingham,  spring. 

Hopkinton,  well. 

Hubbardston,  well. 

Leicester,  Leicester  Polar  Spring. 

Leominster,  w'ell. 

Lexington,  Katahdin  Spring. 

Lynn,  well  at  factory  of  V.  K.  &  A-  H.  Jones. 

Lynn,  well  of  H.  P.  Hood  &  Sons,  West  Lynn. 

Maiden,  spring. 

Marblehead,  wells  (three). 

Medford,  well. 
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Medway,  well  (two). 

Middleton,  well  of  North  Bennet  Street  Industrial  School. 

Milton,  well. 

New  Bedford,  well  (two). 

New  Braintree,  wells. 

Newbury,  well  at  Dummer  Academy,  Byfield. 

Newbury,  well. 

Newburyport,  spring. 

New  Marlborough,  well  at  high  school. 

North  Adams,  well  of  Hoosac  Worsted  Company. 

Northampton,  well  of  Belding  Brothers  &  Co.  (two). 

Northborough,  well. 

North  Reading,  well. 

Peabody,  spring. 

Plainville,  well. 

Plymouth,  well. 

Plymouth,  well  at  Manomet. 

Princeton,  well. 

Quincy,  spring. 

Randolph,  Cochato  Spring. 

Reading,  well  of  Meadow  Brook  Golf  Club. 

Revere,  spring. 

Salem,  well. 

Sandisfield,  well. 

Shrewsbury,  well  at  high  school. 

Somerville,  well  of  Reynolds  Chocolate  Company,  West  SomerviUe. 

Southborough,  well  in  Fayville  (two). 

Southbridge,  well.  » 

Southwick,  well. 

Spencer,  well  (two). 

Stoneham,  well  in  Middlesex  Fells  (two). 

Stow,  well. 

Swansea,  well. 

Taunton,  well  of  Lincoln- Williams  Twist  Drill  Company. 

Taunton,  well  at  factory  of  Oscar  G.  Thomas. 

Templeton,  well  in  Baldwinville. 

Templeton,  spring  in  East  Templeton. 

Townsend,  well  at  Center  School  (two). 

Waltham,  well  at  Davis  &  Farnum  Foundry. 

Watertown,  well  of  Massachusetts  Fan  Company. 

Westford,  well  (two). 

Westminster,  wells  and  springs  (four). 

Weston,  well. 

West  Springfield,  spring. 

Westwood,  wells. 

Weymouth,  springs. 
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Whitman,  well. 

Williamsburg,  well  in  Haydenvillc. 

Wilmington,  wells  at  schools. 

Wilmington,  well  of  C  S.  Harriman  &  Co. 

Winchendon,  wells  (four). 

Winchester,  Windemere  Spring  (two). 

Woburn,  Cadwell's  Spring. 

ICE    SUPPLIES. 

The  following  is  the  substance  of  the  official  action  taken  during  the 
year  in  reply  to  applications  for  advice  relative  to  ice  supplies:  — 

Belchertown. 

May  11,  1914. 
To  Mr.  George  A.  Lawrence,  Holyoke,  Mass. 

De.\r  Sir: — In  response  to  your  request  for  an  examination  of 
Middle  Pond,  sometimes  known  as  Lake  Arcadia,  in  Belchertown  and 
advice  as  to  the  ciuality  of  the  ice  cut  therefrom,  the  State  Board  of 
Health  has  caused  the  pond  and  its  surroundings  to  be  examined  and 
a  sample  of  ice  from  an  ice  house  near  the  pond  to  be  analyzed. 

The  results  of  the  examination  show  that  the  ice  is  of  good  quality 
and  may  safely  be  used  for  domestic  purposes. 

BUCKLAND. 

July  6,  1914. 
To  the  Board  of  Health,  Buckland,  Mass. 

Gentlemen:  —  In  response  to  a  request  for  an  examination  of 
certain  ice  taken  from  a  pond  on  a  stream  which  enters  the  Deerfield 
River  from  the  west  about  one-third  of  a  mile  below  the  dam  at 
Shelburne  Falls,  the  State  Board  of  Health  has  caused  the  locality 
to  be  examined  and  finds  that  the  brook  in  question  is  not  only  used 
as  a  source  of  ice  supply  but  also  for  the  supply  of  locomotives  on  the 
Boston  and  Maine  Railroad. 

The  results  of  the  examinations  show  that  the  brook  is  at  present 
polluted  by  sewage  from  two  or  three  dwelling  houses  on  the  water- 
shed and,  in  the  opinion  of  the  Board,  it  is  advisable  that  such  pollu- 
tion be  prevented  at  the  earliest  practicable  time.  It  will  apparently 
not  be  difficult  for  the  persons  whose  houses  and  buildings  drain  into 
the  brook  to  prevent  the  pollution  of  the  stream  by  the  construction 
of  cesspools  at  a  reasonable  distance  from  the  brook.  The  Board 
recommends  that  steps  be  taken  at  the  earliest  practicable  time  to 
prevent  the  further  pollution  of  the  stream  while  its  use  in  locomotives 
and  as  a  source  of  ice  supply  is  continued. 
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July  6,  1914. 

To  the  Boston  &  Maine  Railroad  Company,  Boston,  Mass. 

Gentlemen:  —  It  appears  from  information  submitted  to  the  Board 
that  water  for  the  supply  of  the  locomotives  on  the  Boston  and  Maine 
Railroad  at  Shelburne  Falls  and  Buckland  is  taken  from  a  small 
stream  in  Buckland  which  flows  into  the  Deerfield  River  about  one- 
third  of  a  mile  below  the  dam  at  Shelburne  Falls,  and  an  examination 
of  this  stream  indicates  that  it  receives  pollution  from  two  or  three 
dwelling  houses  and  buildings  above  the  point  at  which  the  water  is 
drawn. 

Since  it  has  been  found  that  cases  of  sickness  among  railroad  em- 
ployees have  been  traced  to  the  drinking  of  water  supplied  to  the 
locomotives,  it  is  advisable,  in  the  opinion  of  the  Board,  that  the 
pollution  of  this  stream  be  prevented  at  the  earliest  possible  time  or 
a  supply  of  unpolluted  water  secured  for  the  locomotives. 

The  pollution  of  the  brook  can  probably  be  prevented  without 
serious  difficulty  or  expense,  and  the  Board  has  brought  the  matter 
to  the  attention  of  the  board  of  health  of  the  town  of  Buckland,  in 
which  the  stream  is  situated. 

Cambridge. 

Aug.  17,  1914. 
To  the  Board  of  Health,  Cambridge,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
July  10,  1914,  the  following  application  as  to  the  following  sources 
of  ice  supply: 

Will  you  please  give  this  Board  a  report  of  the  condition  of  the  ice  from  the 
following  sources : 
Essex  Falls,  Mass. 
Chebacco  Lake,  Wenham,  Mass. 
Lovell's  Pond,  Sanbornville,  N.  H. 
Lake  Winnipesaukee,  Lakeport,  N.  H. 
Mirror  Lake,  Hudson,  N.  H. 
Spy  Pond,  Arlington,  Mass. 
Lake  Muscatamatus,  Brookline,  N.  H. 
Silver  Lake,  Wilmington,  Mass. 
Three  Ponds,  Milton,  N.  H. 
Country  Pond,  Newton  Jet.,  N.  H. 
Lake  Quannapowitt,  Wakefield,  Mass. 
Horn  Pond,  Woburn,  Mass. 
Leach's  Pond,  North  Chelmsford,  Mass. 
Wenham  Lake,  North  Beverly,  Mass. 
Sandy  Pond,  Ayer,  Mass. 
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In  response  to  this  request,  the  sources  in  Massachusetts  have  been 
examined  and  samples  of  ice  from  certain  of  the  sources  have  been 
analyzed. 

The  results  of  the  examination  of  Spy  Pond  at  Arlington  show  that 
the  ice  found  in  the  ice  houses  of  the  Cambridge  Ice  Company  con- 
tained more  organic  matter  than  is  found  in  good  ice,  but  the  number 
of  bacteria  present  was  small.  The  pond  is  situated  in  a  thickly  popu- 
lated region  and  is  affected  at  times  by  vegetable  growths  in  large 
quantities.  Under  the  conditions  existing  in  this  pond  and  about  it, 
the  only  practical  way  of  obtaining  good  ice  is  to  remove  all  snow  ice, 
including  the  first  inch  of  clear  ice  that  formed  upon  the  pond,  and  to 
reject  all  ice  containing  particles  of  foreign  matter.  If  these  precau- 
tions are  observed,  the  ice  from  this  pond  may  be  used  with  safety  for 
domestic  purposes  under  existing  conditions. 

Lake  Quannapowitt  is  also  located  in  a  thickly  populated  region, 
and  it  receives  much  pollution  through  tributaries  in  Reading  and 
Wakefield.  An  analysis  of  a  sample  of  ice  from  an  ice  house  on  the 
shore  of  this  pond  shows  that  the  clear  ice  harvested  during  the  past 
winter  was  of  good  quality  for  domestic  purposes.  The  ice  from  this 
source  can  probably  continue  to  be  used  with  safety,  provided  the 
same  conditions  are  observed  as  to  the  treatment  of  the  ice  as  advised 
in  the  case  of  Spy  Pond. 

At  Horn  Pond  the  conditions  are  much  the  same  as  at  the  other 
sources  examined  and,  if  the  precautions  suggested  are  observed,  it  is 
probable  that  clear  ice  from  this  source  can  continue  to  be  used  with 
safety  under  present  conditions. 

At  Leach's  Pond,  North  Chelmsford,  the  chief  danger  of  pollution 
is  the  water  of  Stony  Brook  which  at  times  enters  the  pond.  It  would 
apparently  be  practicable  to  exclude  the  waters  of  Stony  Brook  from 
this  source  during  the  ice  cutting  season,  and  it  is  advisable  that  this 
be  done.  The  conditions  about  this  source  at  present  are  much  the 
same  as  those  about  the  sources  considered  above  and,  with  the  same 
treatment  of  the  ice  suggested  in  those  cases,  it  is  probable  that  this 
pond  can  continue  to  be  used  for  the  present  as  a  source  of  ice  sup- 
ply for  domestic  purposes. 

Of  the  other  sources  mentioned.  Silver  Lake  in  Wilmington,  the 
Chebacco  Lakes  in  Essex  and  Hamilton,  and  Sandy  Pond  in  Ayer  are 
not  exposed  to  pollution  to  such  an  extent  as  would  be  likely  to  affect 
the  safety  of  the  ice  therefrom  for  domestic  use,  provided  the  precau- 
tions suggested  herein  in  treating  the  ice  before  using  are  followed. 

Wenham  Lake  in  North  Beverly  is  the  source  of  water  supply  for 
the  cities  of  Salem  and  Beverly  and  is  subject  to  sanitary  regulations 
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under  the  control  of  the  public  works  department  of  the  city  of  Salem. 
There  is  no  reason  to  doubt  that  the  ice  is  safe  for  domestic  purposes. 
Of  the  remaining  sources,  Lovell's  Pond  in  Sanbornville,  X.  H., 
Lake  Winnipesaukee,  Lakeport,  N.  H.,  Mirror  Lake,  Hudson,  X.  H., 
Lake  Muscatamatus,  Brookline,  X.  H.,  Three  Ponds,  Milton,  X^.  H., 
and  Country  Pond,  Xewton  Junction,  X.  H.,  are  beyond  the  juris- 
diction of  this  department. 

Canton. 

Feb.  9,  1914. 
To  the  Board  of  Health,  Canton,  Mass. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
Bolivar  Pond  and  advice  as  to  its  use  as  a  source  of  ice  supply,  the 
State  Board  of  Health  has  caused  the  pond  and  its  surroundings  to  be 
examined  and  samples  of  the  water  and  ice  to  be  analyzed. 

The  results  of  the  examination  show  that  the  brook  which  forms 
the  main  feeder  of  this  pond  is  polluted  from  various  sources,  and  the 
sample  of  ice  contained  more  organic  matter  than  is  ordinarily  found 
in  good  ice.  The  number  of  bacteria  present,  however,  was  low,  and 
the  ice  harvested  at  this  time  was  probably  safe  for  domestic  use. 

The  character  of  ice  depends  to  a  very  large  extent  upon  the  condi- 
tions under  which  it  is  formed.  The  sample  examined  consisted  almost 
wholly  of  clear  ice  and  was  formed  under  favorable  conditions;  it  is 
not  unlikely  that  a  sample  of  the  ice  formed  under  different  conditions 
would  show  a  considerable  difference  in  quality.  The  only  wav  in 
which  ice  that  may  be  safely  used  for  domestic  purposes  can  be  ob- 
tained from  this  pond  will  be  by  removing  from  the  ice  before  using 
the  first  inch  of  ice  that  forms  upon  the  pond  and  all  ice  that  may 
have  formed  above  it,  whether  by  snow  or  rain  or  flooding,  and 
rejecting  all  ice  containing  particles  of  foreign  matter. 

If  these  recommendations  are  followed,,  it  is  probable  that  ice  which 

will  be  safe  for  domestic  purposes  can  be  obtained  at  present  from  this 

source. 

March  o,  1914. 
To  the  Board  of  Health,  Canton,  Mass. 

Gentlemen:  —  In  response  to  your  verl)al  request  for  a  further 
examination  of  the  ice  of  Dean's  Pond  and  advice  as  to  its  use  for 
domestic  purposes,  the  State  Board  of  Health  has  caused  a  further 
examination  of  the  pond  to  be  made  and  a  sample  of  the  ice  about 
to  be  stored  in  the  ice  house  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  clear  ice  beneath  the  first 
inch  that  formed  upon  the  pond  is  of  somewhat  better  quality  than 
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that  which  was  found  in  the  ice  house  in  September  1912,  and,  in  the 
opinion  of  the  Board,  tliis  clear  ice  would  be  safe  for  domestic  use. 
The  ice  which  was  bein^  harvested  at  this  time  was  about  fourteen 
inches  thick,  of  which  two  inches  was  snow  ice,  and  an  analysis  of  the 
snow  ice  shows  that  it  would  be  objectionable  for  domestic  use.  Some 
of  A:he  ice  was  observed   to  contain  particles  of  foreign  matter. 

The  Board  recommends  that,  if  this  ice  is  to  be  used  for  domestic 
purposes  where  it  will  come  in  contact  with  food  or  drinking  water, 
all  snow  ice,  including  the  first  inch  of  clear  ice  that  formed  upon  the 
pond,  be  removed  before  using  and  all  ice  containing  particles  of 
foreign  matter  be  rejected. 

Concord. 

March  5,  1914. 
To  the  Board  of  Health,  Concord,  Mass.,  Mr.  John  M,  Keyes,  Chairman. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
an  artificial  ice  pond  in  Concord  and  advice  as  to  its  use  as  a  source 
of  ice  supply  for  domestic  purposes,  the  State  Board  of  Health  has 
caused  the  pond  and  its  surroundings  to  be  examined  and  samples  of 
the  water  and  ice  to  be  analyzed. 

The  results  of  the  examination  show  that  the  watershed  contains  a 
considerable  number  of  dwelling  houses,  but  all  of  the  buildings  are 
located  a  long  distance  from  the  brook  which  feeds  the  pond. 

An  analysis  of  a  sample  of  ice  formed  during  the  present  year  shows 
that  it  is  of  good  quality  and  safe  for  domestic  use. 

In  the  opinion  of  the  Board,  the  source  is  a  safe  one  from  which  to 
take  ice  for  domestic  purposes  under  present  conditions. 

Dec.  10,  1914. 
To  Mr.  Kerman  Damon,  Concord  Junction,  Mass. 

Dear  Sir:  —  In  response  to  your  request  for  an  examination  of  the 
water  of  Hayward's  Pond  in  Concord  and  advice  as  to  its  use  as  a 
source  of  ice  supply,  the  State  Commissioner  of  Health  has  caused 
the  pond  and  its  surroundings  to  be  examined  and  a  sample  of  the 
water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  water  contains  rather 
less  organic  matter  than  at  the  time  of  the  previous  examination  in 
1910  but  in  other  respects  differs  very  little  in  quality  from  its  con- 
dition at  that  time. 

It  is  impracticable  to  advise  you  definitely  as  to  the  probable  quality 
of  the  ice  from  this  pond  until  an  examination  of  the  ice  can  be  made. 
It  is  probable,  however,  that  if  the  conditions  remain  as  at  present 
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ice  from  this  source  can  be  used  with  safetv  for  domestic  purposes, 
provided  the  snow  ice  and  the  first  inch  of  clear  ice  that  lorms  upon 
the  pond  be  removed  before  using  and  all  ice  containing  parrticles  of 
foreign  matter  be  rejected. 

Falmouth. 

Oct.  9,  1914. 
To  the  Board  of  Heaith,  Falmouth,  Mass. 

Gentlemen:  —  In  accordance  with  your  request,  made  through  the 
State  Inspector  of  Health,  for  an  examination  of  the  waters  of  Shiver- 
icks  Pond  in  Falmouth  and  advice  as  to  its  general  condition,  including 
its  use  as  a  source  of  ice  supply,  the  Acting  Commissioner  of  Health 
has  caused  the  pond  and  its  surroundings  to  be  examined  and  samples 
of  the  water  and  ice  to  be  analyzed. 

Shivericks  Pond  is  located  in  the  village  of  Falmouth  and  there  are 
numerous  dwelling  houses  within  its  watershed,  including  a  few  build- 
ings located  in  the  immediate  neighborhood  of  the  southwesterly  end 
of  the  pond.  The  village  has  no  sewerage  system  and  the  sewage  from 
a  considerable  population  residing  in  the  vicinity  of  the  pond  is  dis- 
posed of  in  vaults  and  cesspools  in  the  neighborhood  of  the  dwellings 
and  buildings.  The  soil,  however,  is  very  coarse  and  porous  and  well 
adapted  to  the  disposal  of  sewage  by  these  methods  for  the  present 
at  least,  and  a  careful  examination  shows  very  little  evidence  of  direct 
pollution  of  the  pond. 

The  chief  source  of  pollution  is  waste  from  washing  floors  and  uten- 
sils at  an  ice  cream  factory  near  the  southwesterly  end  of  the  pond, 
and  there  is  little  doubt  that,  by  the  construction  of  suitable  cesspools, 
danger  of  the  pollution  of  the  pond  from  this  establishment  could  be 
effectually  prevented. 

It  was  also  found  that  rubbish  is  dumped  on  the  shore  of  the  pond 
in  a  few  places,  a  practice  which  should  be  prevented.  It  is  possible 
also  that  the  pond  may  be  polluted  from  one  or  two  other  dwelling 
houses  in  its  neighborhood  at  times  of  very  wet  weather,  especially  in 
the  spring,  but  the  conditions  could  not  be  satisfactorily  ascertained 
at  the  time  the  examination  was  made. 

The  water  of  Shivericks  Pond,  as  shown  by  recent  analyses,  contains 
somewhat  less  organic  matter  than  at  the  time  of  the  previous  exam- 
ination in  1904,  and  the  condition  of  the  pond  on  the  whole  shows  no 
marked  change  in  that  period.  A  sample  of  the  ice  from  one  of  the 
ice  houses  near  the  shore  was  also  found  to  be  of  much  the  same  qual- 
ity as  the  sample  of  ice  examined  ten  years  ago.  Both  samples  con- 
tained somewhat  more  organic  matter  than  is  found  in  good  ice,  but 
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under  present  conditions  ice  of  good  quality  for  domestic  purposes  can 
be  obtained  from  this  pond  provided  all  snow  ice,  including  the  first 
inch  of  clear  ice  that  forms  upon  the  pond,  be  removed  before  using 
and  all  ice  containing  particles  of  foreign  matter  be  rejected  as  pre- 
viously recommended. 

An  examination  has  also  been  made  of  the  water  of  Weeks  Pond 
and  the  ice  obtained  therefrom,  this  pond  being  a  tributary  of  Shiv- 
ericks  Pond.  The  results  show  that  the  quality  of  both  the  water  and 
ice  of  Weeks  Pond  is  much  the  same  as  that  of  Shivericks  Pond,  and 
the  same  treatment  of  ice  taken  from  Weeks  Pond  should  be  applied 
as  is  recommended  in  the  case  of  Shivericks  Pond. 

LiTTLETOX. 

JcxE  4,  1914. 
To  Miss  M.  A.  Gage,  Lowell,  Mass. 

Dear  Madam:  —  In  response  to  your  request  for  information  re- 
garding the  use  of  ice  from  Spectacle  Pond  in  North  Littleton  and 
Forge  Pond  in  Forge  Village,  the  State  Board  of  Health  has  caused 
a  further  examination  of  these  sources  to  be  made  and  samples  of 
water  from  each  and  of  the  ice  from  Spectacle  Pond  to  be  analyzed. 

The  results  of  the  examination  show  that  the  water  of  Forge  Pond 
is  rather  better  than  last  year  and,  considering  the  results  of  an  exam- 
ination of  this  source  and  the  conditions  under  which  ice  was  har- 
vested from  it  during  the  past  winter,  the  source  is  a  safe  one,  in  the 
opinion  of  the  Board,  from  which  to  take  ice  for  domestic  purposes. 

An  analysis  of  ice  from  Spectacle  Pond  shows  the  presence  of  a 
somewhat  larger  quantity  of  organic  matter  than  is  found  in  good  ice, 
but  this  condition  is  probably  due  to  the  fact  that  the  sample  exam- 
ined was  taken  from  the  upper  layer  within  the  ice  house.  An  exam- 
ination of  the  pond  shows  that  the  region  about  it  contains  few 
dwelling  houses,  and,  considering  the  circumstances,  the  source  is  a 
safe  one  from  which  to  take  ice  for  domestic  purposes.  The  Board 
recommends  that  in  the  use  of  ice  in  connection  with  drinking  water 
all  snow  ice  be  removed,  including  the  first  inch  of  clear  ice  that 
formed  upon  the  pond,  and  that  any  particles  of  ice  that  contain 
foreign  matter  be  rejected. 

It  is  advisable,  in  the  opinion  of  the  Board,  that  proper  sanitary 
conveniences  be  provided  for  the  employees  at  these  ice  houses  and  the 
present  method  discontinued. 
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North  Adams. 

Feb.  27,  1914. 
To  the  Board  oj  Health,  Xorth  Adam:<,  Mass.,  Mr.  D.  W.  Hyde,  Agent.  , 

Gentlemen:  —  In  response  To  your  request  for  an  examination  of 
the  water  and  ice  from  Orr's  Pond  on  South  State  Street  in  North 
Adams  and  advice  as  to  their  cjuality,  the  State  Board  of  Health  has 
caused  the  pond  and  its  surroundings  to  be  examined  and  samples  of 
the  water  and  ice  to  be  analyzed. 

The  results  of  the  examination  show  that  the  conditions  are  much 
the  same  as  at  the  time  of  the  previous  examination.  There  are  sev- 
eral sources  of  pollution  on  the  watershed  of  the  pond,  drainage  from 
which  enters  one  of  its  feeders,  and  the  pond  is  probably  subject  to 
overflow  from  the  river  at  times  of  high  water. 

The  results  of  the  analyses  show  that  the  water  in  the  pond  is 
considerably  polluted  and  that  the  ice  contains  a  greater  quantity  of 
organic  matter  than  is  found  in  good  ice.  The  sample  of  ice  collected 
consisted  of  about  10  inches  of  clear  ice  under  a  layer  of  about  3  inches 
of  snow  ice,  the  snow  ice  not  having  been  removed  in  the  process  of 
harvesting.  The  analysis  indicates  that  the  clear  ice  beneath  the  first 
inch  that  formed  upon  the  pond  is  nearly  free  from  bacteria,  and  if 
used  separately  from  the  snow  ice  would  be  safe  for  domestic  purposes; 
and  under  the  circumstances  the  ice  harvested  from  this  pond  during 
the  present  winter  might  safely  be  used  for  domestic  purposes  provided 
all  the  snow  ice  and  the  first  inch  of  clear  ice  that  formed  upon  the 
pond  should  be  removed  and  all  ice  containing  particles  of  foreign 
matter  rejected. 

If  your  Board  can  authorize  the  sale  of  this  ice  under  regulations 
which  will  insure  that  none  of  the  ice  is  used  for  domestic  purposes 
unless  treated  in  the  manner  suggested,  it  will  be  safe,  in  the  opinion 
of  the  Board,  to  authorize  the  use  of  the  clear  ice  for  domestic  purposes. 

QUINCY. 

June  22,  1914. 
To  the  Board  of  Health,  Quincy,  Mass. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  ice  harvested  by  the  Eaton  Ice  Company  from  an  artificial  pond 
on  Furnace  Brook  in  Quincy  and  advice  as  to  its  quality,  the  State 
Board  of  Health  has  caused  the  locality  to  be  examined  and  a  sample 
of  the  ice  to  be  analyzed. 

The  results  of  the  analysis  indicate  that  this  ice  is  of  somewhat 
])etter   quality   than   the   samples   from    this   source   examined   several 
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years  ago  and  is  probably  safe  for  domestic  purposes,  provided  all 
snow  ice,  including  the  first  inch  of  clear  ice  that  formed  upon  the 
pond,  is  removed  before  using  and  all  ice  containing  particles  of 
foreign  matter  rejected. 

An  examination  of  the  pond  from  which  the  ice  is  taken  shows  that 
there  are  numerous  sources  of  pollution  along  the  stream  which  feeds 
the  pond  and  the  Board  recommends  that  danger  of  pollution  of  the 
stream  be  prevented  before  the  beginning  of  another  ice  cutting 
season. 

A  sample  of  ice  has  also  been  examined,  at  your  request,  from  the 
ice  house  of  Lorenzo  Caravaglio  located  at  the  corner  of  Willard  and 
Robertson  streets  in  West  Quincy.  This  ice  contained  rather  more 
organic  matter  than  is  found  in  good  ice,  but  the  number  of  bacteria 
was  very  small.  It  is  understood  that  this  ice  is  used  only  for  the 
freezing  and  packing  of  ice  cream  and  that  it  does  not  come  in  contact 
with  food  or  drinking  water,  and  its  use  in  its  present  condition  for 
that  purpose  does  not  appear  to  the  Board  to  be  objectionable. 


Shelburne  (Shelburne  Falls). 

July  6,  1914. 
To  the  Board  of  Health,  Shelburne  Falls,  Mass. 

Gentlemen:  —  The  attention  of  the  State  Board  of  Health  has 
been  called  to  the  use  of  ice  for  domestic  purposes  in  Shelburne  Falls 
from  a  brook  in  Buckland  upon  which  are  two  ice  ponds,  one  at  the 
upper  end  of  the  watershed  said  to  be  owned  by  a  Mr.  Bliss,  and  the 
other  near  the  lower  end  of  the  watershed  said  to  be  owned  by  a 
Mr.  Dunnell. 

The  pond  at  the  upper  end  of  the  watershed  appears  to  be  above 
possible  sources  of  pollution  and  is  a  safe  source  from  which  to  take 
ice  for  domestic  purposes. 

Between  the  upper  and  lower  ponds,  the  brook  receives  pollution 
by  sewage  and  sink  drainage  from  two  or  three  buildings  along  the 
stream,  but  below  this  pollution  and  above  the  lower  ice  pond  much 
of  the  water  is  said  to  be  diverted  during  the  greater  part  of  the  year 
for  the  supply  of  the  locomotives  on  the  Boston  and  Maine  Railroad, 
and  an  analysis  of  ice  from  the  ice  house  near  this  pond  shows  that 
it  contains  a  somewhat  greater  quantity  of  organic  matter  than  is 
found  in  good  ice,  but,  considering  the  conditions  under  which  it  is 
formed,  it  is  probable  that  the  ice  harvested  from  this  source  during 
the  past  winter  can  be  used  with  safety  for  domestic  purposes.  It  is 
advisable,  however,  that  all  snow  ice,  including  the  first  inch  of  clear 
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ice  that  forms  upon  the  pond,  be  removed  before  using  and  that  all 
ice  containing  particles  of  foreign  matter  be  rejected. 

It  would  evidently  be  a  simple  matter  to  prevent  the  discharge  of 
sewage  and  foul  drainage  into  the  brook,  and  it  is  advisable  that  steps 
be  taken  to  prevent  the  pollution  of  this  stream  at  the  earliest  prac- 
ticable time  if  its  use  is  to  be  continued  either  for  the  collection  of  ice 
for  domestic  purposes  or  for  the  supply  of  water  to  locomotives,  from 
which  water  is  sometimes  drawn  by  the  employees  for  drinking. 

Waltham. 

July  6,  1914. 
To  the  Board  of  Health,  Waltham,  Mass. 

Gentlemen :  —  In  response  to  a  request  from  the  Waltham  Water 
Department  for  an  examination  of  the  water  and  ice  from  Totten's 
Pond  in  the  northerly  part  of  Waltham,  the  State  Board  of  Health 
has  caused  the  pond  to  be  examined  and  a  sample  of  the  water  and 
ice  to  be  analyzed. 

The  results  of  the  examination  show  that,  while  the  water  contained 
at  this  time  a  rather  large  quantity  of  organic  nuxtter,  the  ice  was  of 
good  quality  for  domestic  use. 

Westford  (see  Littleton). 

WiLBRAHAM. 

Aug.  31,  1914. 
To  the  Board  of  Selectmen,  Wilbraham,  Mass..  W.  A.  Newton,  Clerk. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
Nine  Mile  Pond  in  Wilbraham  and  advice  as  to  its  use  as  a  source  of 
ice  supply,  the  State  Department  of  Health  has  caused  the  pond  and 
its  surroundings  to  be  examined  and  a  sample  of  ice  from  one  of  the 
ice  houses  on  the  shore  of  the  pond  to  be  analyzed. 

The  results  of  the  examination  show  that  there  are  several  cottages 
near  the  shore  of  the  pond  occupied  for  the  most  part  only  during  the 
summer  season,  and  that  no  serious  pollution  was  finding  its  way  into 
the  pond  at  the  time  of  this  examination. 

The  analysis  of  the  sample  of  ice  shows  that  it  is  of  good  quality 
for  domestic  purposes. 

If  the  pond  is  used  extensively  for  skating,  it  is  advisable  that  the 
first  inch  of  ice  that  forms  upon  the  pond  and  all  ice  formed  above  it 
be  removed  before  using  and  that  all  ice  containing  particles  of  foreign 
matter  be  rejected. 
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WiNCHENDON.  j^^,^  4^  I9I4 

To  the  Board  of  Health,  Winchendon,  Mass.,  Mr.  Wilford  V.  Stanley,  Secretary. 

Gextlemex:  —  In  response  to  your  request  lor  an  examination  of 
the  ice  of  certain  ponds  in  AVinchendon,  viz.,  Bullardville  Pond, 
Pequoig  Pond  and  Whitney's  Pond,  used  as  sources  of  ice  supply  for 
the  Boston  and  Maine  Raih'oad,  the  State  Board  of  Health  has  caused 
the  ponds  and  their  surroundings  to  be  examined  and  samples  of  their 
waters  and  of  the  ice  from  Bullardville  Pond  to  be  analyzed. 

The  results  of  the  examination  show  that  the  condition  of  the 
watersheds  of  Bullardville  and  Pequoig  ponds  has  not  apparently 
changed  since  the  previous  examination,  and  either  source  is  a  safe 
one  from  which  to  take  ice  for  domestic  purposes  under  the  conditions 
that  exist  at  the  present  time. 

The  results  of  analyses  of  ice  from  Bullardville  Pond  harvested 
during  the  past  year  show^  that  it  was  of  suitable  quality  for  domestic 
purposes. 

Ice  from  Whitney's  Pond  is  used  only  for  refrigeration,  and  further 
examination  indicates  that  the  use  of  this  ice  should  be  confined  to 
such  purposes,  where  it  will  not  come  in  contact  with  food  or  drinking 
water. 

SETVTRAGE   AND    SEWAGE    DISPOSAL. 

The  following  is  the  substance  of  the  official  action  taken  during 
the  year  in  reply  to  applications  for  advice  relative  to  sewerage  and 
sewage  disposal:  — 

Adams.  gj,pT  9_  ^914 

To  the  Board  of  Selectmen,  Adams,  Mass.,  Mr.  J.  M.  Sanderson,  Secretary. 

Gentlemen:  —  The  State  Department  of  Health  received  from  you 
on  August  21,  1914,  an  application  for  advice  as  to  a  change  in  the 
proposed  line  of  the  main  sewer  in  the  northerly  part  of  the  town 
accompanied  by  plans  and  the  report  of  your  engineers  describing  the 
proposed  change  in  plan. 

The  plan  considered  by  the  State  Board  of  Health,  concerning 
which  \ou  were  advised  under  date  of  June  3,  1909,  provided  for 
constructing  a  trunk  sewer  in  a  general  northerly  direction  in  the 
valley  of  the  Hoosick  River  to  a  proposed  filtration  area  to  be  located 
on  the  easterly  side  of  the  river  in  Adams  near  the  boundary  between 
the  town  of  Adams  and  the  cit}^  of  North  Adams. 

In   the   lower   part   of   its   course   the   sewer   then   proposed   passed 
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through  Crotteau  Street,  Cook  Street,  Columbia  Street  and  private 
land  to  Rowland  Avenue  and  thence  to  the  filter  beds.  It  is  now- 
proposed  to  change  the  location  of  the  trunk  line  at  the  corner  of 
Crotteau  and  Cook  streets  and,  instead  of  turning  to  the  west  side  «f 
the  river  at  Cook  Street  to  continue  the  main  sewer  through  Crotteau 
Street  Extension  and  private  land  to  Lime  Street,  and  thence,  crossing 
the  canal  and  subsequently  the  railroad,  to  join  the  former  line  near 
the  southerly  end  of  Rowland  Avenue.  A  large  part  of  this  sewer 
would  be  laid  through  private  land,  but  the  Department  is  informed 
that  the  right  of  way  can  be  obtained  without  serious  difficulty  or 
expense. 

The  Acting  Commissioner  of  Health  has  caused  the  locality  to  be 
examined.  The  proposed  new  location  of  the  trunk  sewer,  while  less 
satisfactory  in  some  respects,  especially  on  account  of  its  location  with 
respect  to  the  river  and  canals,  than  the  former  line,  appears  to  be  a 
practicable  one  and,  since  it  appears  that  its  cost  may  be  somewhat 
less  than  that  of  the  proposed  sewer  in  Columbia  Street,  there  appears 
to  be  no  serious  objection  to  making  the  proposed  change  in  the  plan 
of  the  main  sewer. 

It  will  be  essential  that  this  sewer  is  constructed  with  the  greatest 
care,  since  otherwise  there  is  likely  to  be  a  large  leakage  due  to  infiltra- 
tion of  the  ground  water,  which  would  add  materially  to  the  expense 
of  disposing  of  the  sewage.  If  this  change  is  made  the  plans  provide 
for  the  construction  of  tributary  sewers  in  Columbia  and  adjacent 
streets,  which  will  eventually  connect  with  the  main  sewer  at  Lime 
Street. 

You  also  propose  to  discharge  the  sewage  of  certain  sewers  in 
Columbia  and  Friend  streets  temporarily  into  a  brook  near  the  junc- 
tion of  the  discharge  from  the  Renfrew  Manufacturing  Company's 
reservoir  and  the  raceway,  a  short  distance  above  Lime  Street.  This 
outlet  is  likely  to  be  an  objectionable  one  for  the  quantity  of  sewage 
which  it  is  proposed  to  discharge  there.  The  brook  discharging  at 
this  point  already  receives  a  considerable  quantity  of  sewage  and  an 
outlet  should  be  selected  where  the  amount  of  water  available  is 
adequate  for  the  proper  dilution  of  the  sewage  at  all  times. 

The  conditions  are  such  in  this  region  that  the  discharge  of  sewage 
into  the  river  is  likely  to  create  objectionable  conditions  at  no  distant 
time,  and  any  outlet  selected  must  be  regarded  as  a  temporary  one 
to  be  discontinued  as  soon  as  the  works  for  purifying  the  sewage  have 
been  provided.  It  is  possible  that  an  outlet  into  the  canal  about  160 
feet  below  your  proposed  outlet  or  below  the  junction  of  the  easterly 
raceway  from  the  Renfrew  Company's  mill  with  that  of  the  overflow 
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from  the  storage  reservoir  would  not  he  ohjectionahle  during  the  next 
two  or  possihly  three  years  if  the  quantity  of  sewage  discharged  here 
were  only  that  coming  from  the  proposed  sewer  in  Columbia  and 
adjacent  streets. 

The  town  is  again  urged  to  take  action  to  provide  means  for  purify- 
ing the  sewage  at  the  earliest  practicable  time  and  avoid  the  danger 
of  further  serious  pollution  of  the  river. 

Andover. 

To  the  Board  of  Public  Works,  Andover,  Mass. 

Gentlemen:  —  Complaint  has  been  made  to  the  State  Board  of 
Health  of  the  pollution  of  the  Shawsheen  River  by  sewage  from  the 
town  of  Andover,  and  investigation  shows  that  the  pumps  at  the 
low-level  pumping  station  of  the  town  are  not  in  operation  and  that 
the  crude  sewage  from  the  low-level  district  is  discharged  directly  into 
the  river. 

In  view"  of  the  fact  that  complaint  is  made  of  the  discharge  of 
sewage  into  the  river,  it  is  important,  in  the  opinion  of  the  Board, 
that  the  further  discharge  of  unpurified  sewage  into  the  Shawsheen 
River  shall  be  prevented  at  once. 

It  appears  that  the  recommendations  of  the  Board  on  February  6, 

1913,    have   not   yet    been   fully   carried   out,    and   especially   that   no 

enlargement  has  yet  been  made  in  the  area  of  the  filters,  although  the 

quantity  of  sewage  has  evidently  increased  materially  since  the  filters 

were  first  constructed.      It  is  essential,   in  the  opinion  of  the  Board, 

in  order  to  provide  for  the  proper  purification  of  the  sewage  of  the 

town,  that  the  improvement  of  the  existing  filters  be  completed  and 

that  additional  filters   be  constructed   and   used  at   the  earliest   prac- 
* 

ticable  time. 

The  Board  recommends  that  an  additional  area  of  filters  amounting 
to  at  least  three  acres  be  constructed  during  the  present  year.  Such 
an  addition  will  provide  for  the  proper  purification  of  all  of  the  sewage 
of  the  town  at  all  times  and  make  it  practicable  to  prevent  the  dis- 
charge of  crude  sewage  into  any  of  the  streams. 

Attleborough. 

Dec    31    1914. 

To  the  Board  of  Sewer  Commissioners,  Attleborough,  Mass.  '       ' 

Gentlemen:  —  The  Commissioner  of  Health  received  from  you  on 
December  28,  1914,  the  following  request  for  information  and  advice 
relative  to  the  results  of  the  operation  of  your  sewage  disposal  works 
during  the  past  year. 
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As  the  Board  of  Sewer  ComiHissioners  leave  office  the  first  of  January'  and 
the  Department  on  that  date  \\-ill  go  under  City  management,  we  would  like 
very  much  to  have  from  your  Board  a  statement  relative  to  the  operation  and 
condition  of  our  filter  fields.  Your  Inspector  has  made  several  visits  to  the  fields 
during  the  season,  but  the  result  of  his  observation  has  entirely  escaped  us. 

We  learn  at  this  late  day  of  changes  which  you  suggested  to  our  Superintendent 
when  he  was  called  before  your  Board,  but  such  information  has  always  come  to 
us  indirectly,  and  for  that  reason  we  are  asking  for  this  statement. 

If  there  has  been  mismanagement,  it  is  our  duty  to  rectify  it  as  far  as  possible 
in  making  our  report  to  our  successors;  and  we  trust  that  you  will  state  frankly 
your  opinion  based  on  the  reports  of  your  inspector. 

The  operation  of  the  sewage  filter  beds  of  the  town  of  Attleborough 
has  been  examined  by  engineers  of  this  Department  about  once  a 
month  during  the  year  1914,  as  in  the  case  of  the  other  sewage  disposal 
works  in  the  State. 

So  far  as  this  Department  has  investigated,  the  sewage  disposal 
works  at  Attleborough  have  been  well  and  properly  cared  for,  all  sam- 
ples have  been  collected  carefully  as  directed,  and  any  changes  suggested 
to  aid  in  determining  the  best  method  of  operation  for  these  filters  to 
secure  the  most  efficient  results  have  been  carefully  carried  out  by  your 
board  and  its  agents.  The  change  suggested  to  your  superintendent  in 
the  operation  of  the  works  was  for  the  purpose  of  testing  for  a  time 
the  results  of  using  a  larger  area  before  definitely  recommending  to 
the  towm  any  change  in  operation  which  might  involve  a  somewhat 
greater  expense  in  the  maintenance  of  the  works. 

The  cjuestion  of  the  treatment  of  the  surfaces  of  the  beds  for  winter 
is  being  tested  by  ridging  one  of  the  beds  but  there  appears  to  be  no 
necessity,  during  the  present  winter  at  least,  of  making  any  changes 
in  the  surfaces  of  the  beds  beyond  the  trial  of  the  single  bed  prepared 
for  the  purpose.  The  operation  of  any  sewage  disposal  works  may 
present  more  or  less  difference  in  conditions  as  compared  with  others 
apparently  similar  in  character,  and  it  is  necessary  to  observe  the 
operation  of  such  works  for  a  time  before  a  method  can  be  recom- 
mended which  will  secure  the  best  results. 

So  far  as  the  operation  of  the  Attleborough  filters  has  gone,  the  work 
has  been  satisfactorily  carried  out  and  the  Department  has  no  sugges- 
tions to  make  at  the  present  time  except  such  minor  changes  in  methods 
as  have  been  or  may  be  suggested  informally  from  time  to  time  with  a 
view  to  observing  the  effect  of  different  methods  of  operation,  to  the 
end  that  a  system  may  be  established  which  will  secure  a  good  effluent 
in  the  most  economical  wav. 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  145 

BiLLERicA  (Boston  &  Maine  Railroad  Car  Shops). 

Nov.   12,  1914. 
To  Mr.  F.   D.  Hall,  Electrical  Engineer,  Boston  &  Maine  Railroad,  Boston,  Mass. 

Dear  Sir:  —  In  response  to  your  request  of  September  23,  1914, 
for  advice  relative  to  proposed  plans  for  the  disposal  of  the  sewage  at 
the  North  Billerica  shops,  the  State  Department  of  Health  has  caused 
the  locality  to  be  examined  and  has  considered  the  plans  presented. 

The  plans  provide  for  the  construction  of  two  additional  filters,  each 
half  an  acre  in  area,  making  a  total  area  of  two  acres  which  will  be 
available  for  the  purification  of  the  sewage  as  soon  as  the  new  beds 
are  completed  and  the  present  beds  have  been  reconstructed  and 
properly  underdrained.  The  plans  provide  for  constructing  the  new 
beds  of  filtering  material  to  be  placed  in  three  layers  with  20  inches  of 
fine  sand  on  top,  18  inches  of  coarse  sand  next,  and  then  16  inches  of 
coarse  gravel  at  the  bottom,  with  underdrains  of  tile  laid  4  feet  apart 
on  centers,  the  effluent  to  be  discharged  into  an  adjacent  swamp 
tributary  ultimately  to  Content  Brook. 

It  is  difficult  to  estimate  how  large  a  quantity  of  sewage  the  filters 
will  be  required  to  care  for  when  completed,  but  from  such  measure- 
ments as  are  available-  the  quantity  will  amount  to  from  150,000  to 
175,000  gallons  per  day,  which  will  make  the  rate  of  filtration  from 
75,000  to  87,500  gallons  per  acre  per  day.  The  sewage  is  very  dilute 
on  account  of  leakage  of  ground  water  into  the  system,  and  since  the 
sewer  leading  to  the  pump  house  is  laid  at  a  considerable  depth  below 
the  level  of  the  ground  water,  there  may  at  times  be  a  considerably 
greater  flow  of  sewage  than  recent  measurements  indicate.  If  the  flow 
of  sewage  for  any  considerable  portion  of  the  year  should  prove  to  be 
larger  than  estimated,  it  is  doubtful  whether  the  full  area  of  filter  beds 
which  it  is  now  proposed  to  construct,  used  in  connection  with  the  pres- 
ent filters  after  rebuilding,  will  be  adequate  for  the  disposal  of  all  of 
the  sewage  at  all  times. 

The  depth  of  the  proposed  filters  —  4  feet  6  inches — is  adequate 
for  the  proper  purification  of  the  sewage  if  the  beds  are  constructed 
of  suitable  material.  In  the  construction  of  the  new  filters  it  is  not 
advisable  to  stratify  the  sand  but  to  construct  them  throughout  of  sand 
or  gravel  of  as  nearly  uniform  size  as  practicable.  It  is  unnecessary 
to  lay  underdrains  as  closely  as  here  proposed,  and  a  better  system 
of  underdrainage  would  be  secured  by  laying  the  drains  farther  apart, 
using,  instead  of  tile,  a  bell  and  socket  pipe  with  joints  laid  without 
mortar.      With    suitable    grading    of   the    coarse    material    around    the 


146  STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 

underdrains,  and  especially  the  joints,  using  coarse  material  at  the 
bottom  and  finer  at  the  top  to  support  the  sand,  danger  of  the  en- 
trance of  sand  into  the  underdrains  can  be  avoided. 

The  plans  provide  for  distributing  the  sewage  to  each  bed  at  only 
one  point,  —  at  one  corner  of  each  bed.  It  will  probably  be  essential, 
in  order  to  secure  efficient  operation  of  the  filters,  to  provide  a  more 
complete  distribution  than  proposed  in  the  plans  presented.  This 
can  be  accomplished  either  by  carriers  on  the  beds  or,  preferably,  by 
outlets  on  each  bed  at  at  least  four  points.  It  would  be  better  to 
divide  the  beds  into  smaller  units  since  in  that  way  more  even  dis- 
tribution could  be  secured  and  the  filters  could  be  cleaned  without 
putting  so  large  a  part  of  the  area  out  of  use  as  would  be  the  case  with 
filters  of  the  size  proposed. 

The  plans  with  the  modifications  herein  suggested  are  likely  to 
provide  for  the  purification  of  the  sewage  discharged  from  the  works 
so  long  as  the  amount  does  not  exceed  the  quantity  which  was  found 
to  be  discharging  there  by  recent  measurements.  If  by  reason  of 
excessive  leakage  of  ground  water  or  by  an  enlargement  of  the  plant 
an  increase  in  the  quantity  of  sewage  takes  place,  it  will  be  necessary 
to  enlarge  the  filtration  area.  It  will  be  advisable  to  provide  a  channel 
for  the  effluent  through  or  around  the  swamp  into  which  it  now  dis- 
charges and  to  discharge  it  directly  into  the  brook. 

If  you  decide  to  revise  the  plans  in  general  accordance  with  the 
suggestions  herein,  we  shall  be  pleased  to  make  a  further  examination 
of  them,  if  you  will  submit  them. 


Bridgewater. 

May  20,  1914. 

To  the  Sewerage  Committee,  Bridgewater,  Mass.,  Dr.  A.  F.  Hunt,  Chairman. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  relative  to  the  construction  of  sewers  in  certain  portions 
of  the  village  of  Bridgewater  and  the  plan  submitted  therewith  and 
has  caused  the  locality  to  be  examined  by  one  of  its  engineers. 

Sewers  have  already  been  constructed  in  portions  of  the  village  of 
Bridgewater  discharging  into  the  Town  River,  and  there  is  urgent 
necessity  for  the  introduction  of  additional  sewerage  for  relief  of 
objectionable  conditions  in  this  village.  It  is  practicable  to  collect  the 
sewage  of  a  large  part  of  the  village  in  sewers  draining  toward  the 
Town  River  valley,  and  the  simplest  plan  of  disposal  would  be  to 
discharge  the  sewage  directly  into  the  river. 

The  Board  finds,  however,  that  the  river  continues  at  present  to  be 
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a  source  of  water  supply  for  the  State  Farm  and  that  the  discharge 
of  untreated  sewage  into  the  river  wouhl  be  a  violation  of  Chapter  75 
of  the  Revised  Laws.  While  a  water  supply  for  drinking  purposes  has 
recently  been  introduced  at  the  State  Farm  which  is  taken  from  the 
ground  at  a  point  remote  from  the  river,  objection  is  made  that  the 
river  water  used  for  general  purposes  at  the  farm  is  liable  to  be  used 
for  drinking  to  the  possible  injury  of  the  health  of  the  inmates.  Sew- 
age is  at  present  discharged  into  the  stream  from  other  towns  in  the 
valley,  and  objectionable  waste  is  discharged  into  the  river  from 
factories. 

If  arrangement  can  be  made  whereby  the  use  of  river  water  at  the 
State  Farm  can  be  discontinued  or  its  use  there  for  drinking  prevented, 
your  plan  of  sewage  disposal  into  the  Town  River  would,  in  the  opinion 
of  the  Board,  be  a  reasonable  one  for  temporary  use. 

Chicopee. 

To  the  Board  of  Health,  Chicopee,  Mass.  '     ' 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  abating 
a  nuisance  in  the  rear  of  the  Fisk  Rubber  Company  works  in  Chicopee, 
the  State  Board  of  Health  has  caused  the  locality  to  be  examined  by 
one  of  its  engineers .  and  has  considered  the  scheme  of  improvement 
proposed. 

From  the  examination  it  appears  that  sewage  from  the  Chicopee 
Falls  section  of  the  city  is  discharged  at  two  points  about  25  feet 
apart  and  about  325  feet  above  the  works  of  the  Fisk  Rubber  Com- 
pany on  the  easterly  side  of  the  river.  The  sewage  from  these  outlets 
flows  along  the  easterly  bank  of  the  river  for  a  long  distance  below  the 
points  of  discharge  and,  as  the  bank  is  used  as  a  dump,  the  ragged 
shores  collect  large  quantities  of  objectionable  matters  from  the  sewage 
and  are  offensive  in  the  summer  season. 

The  plan  now  proposed  is  to  collect  the  dry-weather  flow  of  sewage 
from  the  two  outlets  into  a  submerged  pipe  discharging  about  100  feet 
down  stream  and  near  the  middle  of  the  river  at  a  point  where  the 
water  is  usually  deep  and  has  a  swift  current.  A  sewer  of  the  Fisk 
Rubber  Company  discharges  into  the  river  at  the  lower  end  of  the 
works  of  that  company  and  also  creates  objectionable  conditions  in 
its  neighborhood  at  the  present  time;  but  the  plan  now  proposed  does 
not  include  any  change  in  the  outlet  of  this  sewer. 

The  Board  has  considered  the  information  presented  and  is  of  the 
opinion  that  the  change  proposed  in  the  two  upper  sewer  outlets  by 
which  the  sewage  will  be  discharged  out  into  the  deep  water  in  the 
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middle  of  the  river  will  temporarily  remove  objectionable  conditions 
along  the  banks  of  the  river  in  this  neighborhood. 

The  proposed  outlet  is  not  as  desirable  a  one  as  that  suggested  in 
1913,  even  for  temporary  use,  and  does  not  remove  all  of  the  objec- 
tionable pollution  in  this  part  of  the  river,  and  the  Board  again  rec- 
ommends an  investigation  by  the  city  to  determine  the  best  practicable 
plan  for  the  ultimate  disposal  of  the  sewage  from  the  outlets  which 
cause  the  objectionable  conditions  along  the  river  bank  in  Chicopee 
Falls,  in  order  that  any  works  constructed  at  the  present  time  may 
conform  to  a  general  scheme  which  will  remove  the  nuisances  in  this 
part  of  the  Chicopee  River. 

Boston,  Nov.  9,  1914. 
To  the  Board  of  Health,  Chicopee,  Mass. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  the 
discharge  of  sewage  from  a  small  sewer  in  Riverview  Terrace  into  the 
Chicopee  River  about  one  mile  below  the  Fisk  Rubber  Company's 
works  at  Chicopee  Falls,  the  State  Department  of  Health  has  caused 
the  locality  to  be  examined  and  has  considered  the  information 
presented. 

It  appears  that  it  is  proposed  to  construct  several  tenement  houses 
on  territory  east  of  Riverview  Place  and  north  of  Front  Street  on  a 
way  not  yet  accepted  by  the  city  and  that  the  owners  propose  to  con- 
struct a  sewer  discharging  into  the  river  to  serve  these  houses. 

A  considerable  quantity  of  sewage  is  already-  discharged  into  the 
Chicopee  River  at  the  Academy  Street  outlet  about  650  feet  above 
the  proposed  new  point  of  discharge,  and  there  is  also  an  outlet  for 
sewage  at  Brandon  Street  at  a  point  about  650  feet  down  stream  from 
the  proposed  outlet.  In  order  to  maintain  proper  sanitary  conditions 
in  the  stream,  the  sewage  from  these  outlets  must  eventually  be 
removed  from  this  portion  of  the  Chicopee  River,  but  pending  such 
removal  the  discharge  of  the  small  quantity  of  sewage  that  will  require 
disposal  from  the  proposed  dwellings  on  Riverview  Place  will  not 
increase  materially  the  objectionable  conditions  in  this  stream,  and  a 
temporary  outlet  into  the  river  appears  to  be  the  best  available  plan 
of  meeting  the  emergency  caused  by  the  necessity  of  providing  imme- 
diate disposal  of  the  small  quantity  of  sewage  from  these  houses. 
The  outlet  should,  however,  be  carried  a  sufficient  distance  from  shore 
to  prevent  matters  from  the  sewage  returning  and  fouling  the  banks 
in  this  thickly  populated  neighborhood.  It  is  important  that  the 
removal  of  the  sewage  from  this  portion  of  the  Chicopee  River  to 
some  suitable  outlet  be  effected  at  the  earliest  practicable  time. 
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CoHASsET  (School  Building).  j^^.^^^  o  1914 

To  the  Board  of  Health,  Cohasset,  Mass.,  Mr.  George  Jason,  Jr.,  Secretary. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  the 
disposal  of  sewage  from  the  school  building  on  Elm  Street,  in  which 
you  propose  to  make  certain  changes  during  the  present  season,  the 
State  Board  of  Health  has  caused  the  school  building  and  its  surround- 
ings to  be  examined  by  one  of  its  engineers. 

The  results  of  the  examination  show  that  the  ground  rises  in  the 
rear  of  the  school  to  a  considerably  higher  level  than  the  basement  of 
the  building  and  that  it  consists  principally  of  ledge.  In  the  school 
yard  between  the  building  and  Elm  Street,  the  soil,  as  shown  by  a 
test  pit,  consists  of  about  two  feet  of  sand  or  gravel,  beneath  which 
is  a  stratum  of  clay.  On  the  opposite  side  of  Elm  Street,  where  it  is 
understood  the  school  department  has  the  privilege  of  disposing  of  the 
sewage,  the  soil  appears  to  be  more  favorable  for  the  absorption  of 
sewage  through  a  cesspool,  though  the  land  is  low  and  at  times  of 
very  wet  weather  in  the  winter  and  spring  and  at  extreme  high  tides 
is  largely  covered  with  water. 

It  appears  hardly  practicable,  from  the  information  thus  far  pre- 
sented to  the  Board,  to  dispose  of  the  sewage  of  the  school  upon  the 
lot  within  which  the  building  is  situated,  and  the  best  plan  of  disposing 
of  the  sewage  will  probably  be  to  discharge  it  to  some  suitable  place 
of  disposal  in  the  land  south  of  Elm  Street.  This  land  is  rather  low, 
but  it  may  be  made  satisfactory  by  hauling  in  additional  material  so 
far  as   may  be  required. 

The  Board  recommends  that  elevations  of  this  land  with  reference 
to  high  tide  be  obtained  and  also  the  slopes  from  the  school  to  this 
land  to  determine  whether  it  will  be  practicable  to  dispose  of  the 
sewage  here  in  a  satisfactory  manner.  When  the  results  of  these 
examinations  are  available,  the  Board  will  give  you  further  advice,  if 
you  so  request. 

FOXBOEOUGH.  j^I^Y  22,  1914. 

To  Messrs.  B.  B.  Bristol,  George  R.  Ellis  and  W.  R.  Lewis,  Sewerage  Committee, 

Foxborough,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
May  14,  1914,  the  following  application  for  advice  relative  to  the 
disposal  of  the  sewage  of  the  town  of  Foxborough. 

Having  been  appointed  by  the  To^ti  of  Foxborough,  a  Committee  to  bring 
in  at  a  special  town  meeting  before  June  1st  necessary  votes  for  action  upon  the 
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sewerage  disposal  plan  of  Mr.  J.  J.  VanValkenburg  of  1908  (Near  Elm  St.)  we 
have,  after  investigating,  not  been  able  to  convince  ourselves  that  to  adopt  that 
plan,  would  not  be  short  sighted  and  ultimately  most  expensive  and  unsatis- 
factory. We  understand  you  approved  the  plan  near  Elm  Street  for  a  temporary 
proposition,  and  later  as  developed  to  attempt  to  make  it  more  permanent. 

Anxious  to  get  all  possible  light  on  the  subject  for' ourselves,  and  to  assist  us 
in  convincing  others,  we  should  be  pleased  if  you  would  advise  us  your  best 
judgment  on  the  following: 

1.  —  Would  you  approve  such  plans  now. 

2.  —  The  least  that  can  be  done,  taking  present  drain  and  caring  for  it  alone, 
near  Elm  St.  is  estimated  to  cost  $13,000.00.  Would  this  not  be  wasteful  expen- 
diture and  short  sighted,  with  an  adequate  disposal  site  at  South  Street  permit- 
ting an  all  gravity  system,  and  enabling  at  an  estimated  expense  of  $60,000.00  — 
serving  all  the  central  and  eastern  part  of  the  town  and  the  State  Hospital. 

3.  —  The  Elm  Street  disposal,  being  located  as  it  is,  so  very  near  to  the  line  of 
traffic  —  R.R.,  Trolley  and  Main  Highway  —  the  latter  having  electric  light 
and  water  to  the  Mansfield  line,  would  it  not  soon  become  objectionable  and 
tend  to  prevent  growth  in  this  direction? 

4.  —  If  Elm  Street  should  be  adopted,  how  many  years  before  the  probabili- 
ties are  that  a  change  to  such  as  the  South  Street  disposal  would  be  desirable 
or  compulsorj''? 

We  should  be  pleased  to  have  your  reply  before  May  20th  if  possible. 

The  question  of  the  use  of  the  lands  near  Elm  Street  for  the  disposal 
of  sewage  has  been  under  consideration  for  several  years  and,  as 
stated,  the  Board  has  approved  the  use  of  the  lands  near  Elm  Street 
for  the  temporary  disposal  of  sewage  in  order  to  relieve  the  nuisance 
now  caused  by  the  discharge  of  sewage  from  the  town  sewer  on  the 
ground  south  of  Leonard  Street,  whence  it  flows  into  the  west  branch 
of  the  Rumford  River  and  causes  the  very  objectionable  pollution  of 
that  stream.  The  taking  of  lands  for  this  purpose  was  approved  by 
the  Board  in  May  1913  and,  consequently,  in  answer  to  your  first 
question,  the  use  of  the  lands  near  Elm  Street  is  already  approved  in 
case  the  town  desires  to  use  them  for  the  purpose  of  disposing  of  the 
sewage  now  discharged  from  the  Foxborough  sewer,  but  this  approval 
was  made  with  the  understanding  that  the  use  of  these  lands  was  a 
temporary  expedient  directed  especially  to  preventing  the  pollution 
of  the  brook  by  the  sewage  at  present  discharged  from  the  Foxborough 
sewers. 

In  answer  to  your  second  question,  it  appears  to  the  Board  that  it 
is  of  the  greatest  importance  to  remove  as  soon  as  practicable  the 
nuisance  caused  by  the  method  now  used  for  disposing  of  the  sewage 
at  present  discharged  from  the  town  sewer.  If,  as  is  very  probable, 
sewers  are  to  be  generally  extended  through  the  town,  and  especially 
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if  the  sewage  of  the  state  hospital  is  to  be  disposed  of  through  the 
town  system,  there  appears  to  the  Board  no  doubt  that  the  more 
desirable  method  of  disposal  would  be  to  convey  the  sewage  to  the 
area  at  South  Street  in  the  beginning.  There  can  be  no  doubt,  judg- 
ing from  the  experience  of  other  towns,  that  sewerage  is  likely  to  be 
extended  quite  rapidly  throughout  the  thickly  settled  portions  of  the 
village  and,  if  the  sewage  of  the  state  hospital  is  included  with  that  of 
the  town,  there  will  be  a  large  quantity  of  sewage  to  dispose  of  as 
compared  with  the  quantity  discharged  from  the  present  sewer. 

The  objections  to  the  Elm  Street  area  are  well  set  forth  in  your 
communication  and  there  are  other  objections  to  disposing  of  a  large 
quantity  of  sewage  in  that  neighborhood  which  would  not  apply  in 
the  case  of  the  South  Street  area,  and  there  can  be  no  doubt  that,  if 
a  sewerage  system  is  to  be  extended  generally  throughout  the  village 
of  Foxborough  and  the  state  hospital  connected  therewith,  it  would 
probably  be  more  economical  for  the  town  to  convey  the  sewage  to 
the  South  Street  area  in  the  beginning. 

In  answer  to  your  third  question  as  to  danger  of  the  Elm  Street 
area  becoming  objectionable  in  view  of  the  probability  of  a  growth  of 
population  in  that  direction,  it  may  be  said  that  the  use  of  the  Elm 
Street  area  for  the  disposal  of  the  present  quantity  of  sewage  discharged 
from  the  Foxborough  sewer  would  not  be  likely  to  be  objectionable 
for  the  present  at  least,  and  this  method  of  disposal  would  relieve  the 
present  nuisance  in  this  neighborhood,  but  it  is  not  advisable  to  dis- 
pose of  the  much  larger  quantity  of  sewage  that  would  be  discharged 
from  a  considerable  portion  of  the  village,  especially  if  the  sewage  of 
the  hospital  is  included,  in  this  region. 

Your  fourth  question  is  already  practically  answered  by  what  has 
already  been  stated.  If  the  area  at  Elm  Street  should  be  used  only  for 
the  quantity  of  sewage  discharged  from  the  present  drain,  it  could 
probably  be  used  for  a  considerable  number  of  years  in  the  future, 
possibly  as  many  as  ten  years,  and  perhaps  longer,  before  it  becomes 
seriously  objectionable,  but  if  a  considerably  larger  quantity  of  sewage 
than  that  discharged  from  the  present  drain  were  to  be  diverted  to 
this  area,  it  would  probably  be  objectionable  within  a  very  few  years, 
if  not  in  the  beginning. 

In  conclusion,  the  Board  urges  such  action  in  the  matter  of  sewerage 
in  Foxborough  as  will  prevent  without  further  delay  the  objectionable 
conditions  resulting  from  the  very  serious  pollution  of  the  west  branch 
of  the  Rumford  River  by  the  sewage  now  discharged  south  of  Leonard 
Street.  This  nuisance  can  be  prevented  by  disposing  of  this  sewage 
on  filter  beds  near  Elm  Street  but,  so  far  as  the  Board  can  now  judge, 
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there  seems  to  be  no  doubt  that  the  most  economical  and  desirable 
plan  for  the  town  of  Foxborough  to  adopt  in  the  beginning  will  be 
the  plan  which  provides  for  the  disposal  of  all  of  the  sewage  of  the 
town  upon  the  South  Street  area,  thus  allowing  for  the  gradual  exten- 
sion of  the  sewerage  system  throughout  the  village  and  providing  at 
the  same  time  for  the  disposal  of  the  sewage  of  the  state  hospital,  as 
suggested  in  your  application. 

Foxborough  (State  Hospital). 

Oct.  9,  1914. 

To   the  Board   of  Trustees,   Foxborough  State  Hospital,   Foxborough,   Mass.,   George   E. 
McPherson,  M.D.,  Acting  Superintendent. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  sewage  filtration  works  at  the  Foxborough  State  Hospital  and 
advice  as  to  their  condition,  the  Acting  Commissioner  of  Health  has 
caused  the  locality  to  be  examined  and  samples  of  the  sewage  and 
effluent  to  be  analyzed. 

It  appears  that  the  present  population  of  the  institution  is  about 
280  and,  while  there  are  no  measurements  of  the  quantity  of  sewage, 
it  is  probable  that  it  does  not  materially  exceed  the  amount  per  capita 
commonly  used  in  hospitals  of  this  character.  At  present  the  sewage 
of  the  institution  is  passed  through  a  screen  to  a  dosing  tank  having 
a  capacity  of  about  12,000  gallons,  and  thence  to  four  filter  beds 
having  an  aggregate  area  of  about  1.2  acres.  The  sewage  contains 
somewhat  less  organic  matter  than  ordinary  town  sewage,  and  a 
recent  analysis  of  the  effluent  shows  that  at  that  time  it  was  being 
quite  efficiently  purified. 

The  method  of  operating  the  works  at  the  present  time  is  apparently 
to  discharge  all  of  the  sewage  upon  one  of  the  beds  for  a  period  of 
about  a  week  and  then  to  change  to  another  bed.  This  method  is 
objectionable  and  is  likely  to  lead  to  imperfect  purification  of  the 
sewage.  The  sewage  should  be  changed  from  bed  to  bed  each  day  and 
the  beds  used  in  rotation  daily,  except  the  one  which  happens  to  be 
out  of  use  for  cleaning. 

The  screen  at  the  entrance  to  the  dosing  tank  is  liable  to  become 
clogged  and  needs  frequent  attention  in  order  to  prevent  backing  up 
of  the  sewage  into  the  main  sewer. 

With  care  in  the  operation  of  these  works,  they  are  likely  to  provide 
satisfactorily  for  the  purification  of  the  sewage  of  the  hospital  while 
the  population  is  no  greater  than  at  the  present  time.  It  is  essential 
that  the  filters  be  properly  cared  for  at  all  times  because  the  works 
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are  located  very  close  to  the  institution  and  there  is  much  danger  that 
objectionable  odors  will  be  noticeable  at  the  buildings  even  under  the 
most  favorable  conditions. 

Framingham. 

Feb.  2,  1914. 

To  the  Board  of  Sewer  Commissioners,  Framingham,  Ma^s.,  Mr.  F.  E.  Barrett,  Clerk. 

Gentlemen: — The  State  Board  of  Health  received  from  you  on 
January  21,  1914,  the  following  request  for  advice  relative  to  the 
results  of  the  operation  of  the  sewage  disposal  works  of  the  town  and 
as  to  the  necessity  of  further  improvement. 

I  have  been  requested  by  the  Sewer  Commissioners  of  Framingham,  to  ask 
if  the  beds  at  the  Sewer  Farm  are  working  more  satisfactorily  under  the  new 
plan  as  proposed  by  you? 

As  we  are  about  to  make  up  our  estimates  for  the  next  year  we  would  like  to 
know  if  you  would  consider  it  advisable  to  underdrain  some  more  of  the  filter 
beds?  Is  the  quality  of  the  sewage  discharged  from  the  underdrains  improved? 
And  what  other  recommendations  would  you  make  for  our  future  guidance? 

In  response  to  this  application,  the  Board  has  caused  the  filters  to 
be  examined  and  has  considered  the  records  of  results  of  their  opera- 
tion since  improvements  were  recommended  by  the  Board  in  1912. 

The  results  of  analyses  of  the  effluent  from  the  underdrains  show 
that  some  reduction  in  the  amount  of  organic  matter  in  the  effluent, 
as  shown  by  the  albuminoid  ammonia,  occurred  in  1913,  but  the 
quantity  of  organic  matter  still  remained  higher  than  in  any  year 
previous  to  1912.  There  was  a  slight  improvement  also  in  the  nitri- 
fication results  in  the  area  tributary  to  the  east  underdrain  and  a 
reduction  in  the  quantity  of  iron  in  the  effluent  from  that  drain.  The 
west  underdrain,  however,  continues  to  show  deterioration  as  com- 
pared with  previous  years,  and  the  quantity  of  nitrates  was  less  and 
the  iron  greater  than  in  1912.  The  analyses  as  a  whole  indicate  very 
little  improvement. 

The  records  of  the  distribution  of  the  sewage  upon  the  area  indicate 
a  marked  improvement  in  this  respect  since  the  beginning  of  Septem- 
ber 1913,  in  that  the  flow  of  sewage  has  been  changed  from  bed  to  bed 
more  frequently  than  formerly.  It  appears,  furthermore,  that  the 
growing  of  corn  on  the  filters  has  been  discontinued  as  recommended 
and  that  three  of  the  filters  have  been  thoroughly  underdrained  and 
their  operation  materially  improved  thereby. 

It  is  evident,  however,  from  the  results  of  the  examinations  of  the 
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effluent  and  from  the  general  condition  of  the  works  that,  in  order  to 
restore  this  filtration  area  to  a  condition  of  reasonable  efficiency,  fur- 
ther improvements  are  required  and  should  be  made  as  soon  as  the 
conditions  become  favorable  for  such  work  in  the  coming  spring. 
These  improvements  should  consist  first  of  the  thorough  and  efficient 
underdrainage  of  the  remaining  filters  and  the  removal  from  the  filters 
of  the  very  fine  material  that  has  accumulated  on  their  surfaces. 

When  the  filters  were  first  constructed  the  area  was  large  in  pro- 
portion to  the  quantity  of  sewage  to  be  disposed  of,  and  it  was  not 
deemed  necessary  to  remove  from  the  filters  all  of  the  subsoil  remain- 
ing thereon.  In  the  more  recent  years  the  growth  of  the  town  and  its 
industries  has  been  very  rapid,  the  quantity  of  sewage  has  increased, 
and  the  amount  of  organic  matter  present  in  proportion  to  the  volume 
has  become  much  greater  than  in  earlier  years. 

These  conditions  and  the  method  of  operation  of  the  filters  have  had 
a  tendency  to  cause  an  accumulation  of  organic  matter  in  the  fine 
material  at  the  surface  of  the  filters,  which  has  very  probably  been 
increased  by  the  cultivation  of  crops  thereon.  It  is  also  probable  that 
considerable  fine  sediment  has  entered  the  sewers  from  one  of  the 
factories  in  the  town  where  the  settling  tanks  do  not  appear  to  have 
been  properly  maintained,  and  this  material  has  probably  had  a  ten- 
dency to  further  increase  the  accumulation  of  organic  matter  in  the 
fine  material  on  the  surface  of  the  filters.  The  removal  of  so  much  of 
the  surface  material  on  the  filters  as  is  found  to  contain  an  excessive 
quantity  of  organic  matter  will  allow  the  air  to  enter  the  soil  more 
freely  and  bring  about  decidedly  more  favorable  conditions  for  the 
satisfactory  operation  of  the  filters. 

The  Board  recommends  that  the  filters  be  carefully  examined  and 
so  much  of  the  surface  soil  as  is  heavily  impregnated  with  organic 
matter  removed. 

The  Board  renews  its  recommendations  relative  to  the  use  of  all  of 
the  filter  beds  so  far  as  possible  each  day  and  that  the  distribution 
pipes  be  enlarged  where  necessary  in  order  that  the  entire  quantity 
may  be  discharged  on  to  any  one  or  two  beds  at  a  time.  The  heavy 
sewage  pumped  from  the  bottom  of  the  reservoir  toward  the  end  of 
the  pumping  and  that  discharged  from  the  force  main  early  in  the 
morning  should  be  disposed  of  regularly  upon  filters  especially  s^t 
apart  for  that  purpose  and  located  as  far  as  possible  from  the  high- 
ways. The  beds  best  suited  to  this  purpose  appear  to  be  beds  15,  16, 
and  B,  and  if  these  filters  are  used  for  this  purpose  they  will  have  a 
tendency  to  increase  the  effectiveness  of  the  remaining  filters  for  the 
disposal  of  the  ordinary  sewage. 
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It  is  also  important  to  keep  out  of  the  sewers  all  manufacturing 
waste  of  such  character  as  tends  to  unreasonable  clogging  of  the  filter 
beds.  At  one  of  the  factories  at  which  settling  tanks  have  been  pro- 
vided for  the  removal  of  objectionable  matters  before  the  discharge  of 
these  wastes  into  the  sewers,  the  Board  is  informed  that  settling  tanks 
have  not  been  properly  maintained  and  that,  in  consequence,  objec- 
tionable matter  finds  its  way  into  the  sewers.  The  settling  tanks 
should  be  inspected  by  your  department  at  frequent  intervals  and,  if 
they  are  not  kept  in  proper  condition  for  the  most  efficient  sedimenta- 
tion, the  further  discharge  of  these  wastes  into  the  sewers  should  be 
prevented. 

In  consequence  of  the  growth  of  the  town  and  the  increase  in  the 
quantity  of  sewage,  it  is  essential  to  make  a  material  improvement 
and  enlargement  in  the  facilities  for  purifying  the  sewage.  The  ineffi- 
ciency of  these  works  for  the  last  two  years  cannot  continue  without 
causing  serious  damage  and  possible  injury  to  the  public  health,  and 
the  Board  recommends  that  the  improvements  in  the  works  herein 
suggested  be  carried  out  to  completion  at  the  earliest  practicable  time 
in  the  coming  spring. 

Gardner  (State  Colony). 

Dec.  2,  1914. 

To    the    Board    of    Trustees,    Gardner    State    Colony,    Gardner,    Mass.,    Charles    E. 
Thompson,  M.D.,  Superintendent. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  present  condition  of  sewage  disposal  at  the  Gardner  cottages  and 
as  to  the  best  practical  manner  of  improving  objectionable  conditions 
now  existing  there,  the  Commissioner  of  Health  has  caused  the  locality 
to  be  examined  and  has  considered  the  information  presented. 

The  results  of  the  examination  show  that  the  sewage  at  the  present 
time  is  disposed  of  in  cesspools  and  that,  on  account  of  the  impervious 
character  of  the  soil,  very  little  of  the  sewage  is  absorbed  by  the  soil 
and  much  of  it  flows  over  the  ground  to  an  adjacent  brook,  a  tribu- 
tary of  the  stream  which  flows  past  the  wells  from  which  the  main 
water  supply  of  the  institution  is  drawn.  These  conditions  are  very 
objectionable  and  should  be  improved  at  the  earliest  practicable  time. 

A  general  examination  of  the  soil  in  the  neighborhood  of  this  group 
of  cottages  fails  to  show  any  point  within  reasonable  distance  at 
which  soil  suitable  for  the  purification  of  the  sewage  can  be  found. 
It  has  been  found  practicable,  however,  to  haul  sand  suitable  for 
filtration  to  the  neighborhood  of  the  cottages,  and  under  the  condi- 
tions  the   best   plan   of   disposing   of  the   sewage   will   probably   be   to 
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secure  a  sufficient  amount  of  sand  and  to  construct  suitable  filter  beds. 
These  filters  would  necessarily  be  located  in  the  valley  of  the  brook 
into  which  the  sewage  at  present  finds  its  way,  but  if  the  filters  are 
properly  constructed  and  operated  the  purified  effluent  can  be  dis- 
charged into  the  brook  without  objection. 

The  engineer  of  the  Department  has  consulted  with  your  engineer 
as  to  the  general  features  of  the  necessary'  filter  beds,  especially  as  to 
their  area,  location  and  elevation,  and  when  final  plans  are  prepared 
the  Department  will  give  them  further  consideration,  if  you  so  request. 

Georgetown  (Leatherboard  Factory). 

Oct.  13,  1914. 
To  the  Board  of  Health,  Georgetown,  Mass.,  Mr.  William  Bray,  Chairman. 

Gentlemen  :  - — In  response  to  your  request  for  an  examination  of 
the  present  method  of  sewage  disposal  from  a  building  in  Georgetown 
in  which  some  90  hands  are  employed,  the  sewage  and  waste  from 
which  you  find  produce  objectionable  conditions  at  the  present  time, 
the  Acting  Commissioner  of  Health  has  caused  the  locality  to  be 
examined. 

It  appears  from  this  examination  and  the  information  presented 
that  the  waste  from  a  leatherboard  factory  located  in  a  building  in 
the  central  part  of  the  village,  including  the  sewage  from  70  to  80 
operatives,  the  entire  sewage  and  waste  probably  amounting  to  400 
to  500  gallons  per  day,  is  now  discharged  in  a  series  of  cesspools  in 
the  rear  of  the  factory  and  of  other  buildings  in  the  village,  where  it 
creates  objectionable  conditions. 

The  sewage  and  waste  of  this  factor}^  might  be  disposed  of  upon 
the  grounds  in  its  neighborhood  by  means  of  a  sub-surface  or  covered 
filter  so  built  as  to  prevent  the  pollution  of  the  ground  water,  and  the 
effluent  from  such  a  filter  could  probably  be  removed  in  a  pipe  to 
some  suitable  place  of  disposal,  but  the  cost  of  an  efficient  purification 
system  on  the  grounds  of  the  factory  which  would  prevent  a  nuisance 
in  the  neighborhood  and  pollution  of  the  ground  water  would  prob- 
ably be  greater  than  to  convey  the  sewage  in  a  pipe  to  some  suitable 
place  of  disposal. 

In  order  to  determine  the  best  practicable  and  most  economical 
plan  of  disposing  of  this  waste,  a  careful  study  of  the  question  should 
be  made  with  the  assistance  of  an  engineer  of  experience  in  matters 
relating  to  the  disposal  of  sewage  and  manufacturing  waste,  and  it  is 
recommended  that  such  an  investigation  be  made  at  the  earliest 
practicable  time.     When  the  results  of  the  investigation  are  available. 
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we  will  be  pleased,  if  the  information  is  submitted,  to  give  you  further 
advice  as  to  the  disposal  of  the  sewage  and  waste  from  this  factory  in 
such  a  manner  as  to  prevent  further  objectionable  conditions  in  the 
neighborhood. 

Gloucester. 

July  27,  1914. 
To  Hon.  Henry  C.  Foster,  Mayor  of  Gloucester,  Mass. 

Dear  Sir:  —  The  State  Board  of  Health  received  from  you  on  June 
25,  1914,  an  application  for  advice  relative  to  the  extension  of  a  drain 
at  Pavilion  Beach,  together  with  a  plan  and  profile  of  the  proposed 
drain  and  outlet.  The  plan  provides  for  laying  a  pipe  40  inches  in 
diameter  from  the  outlet  of  the  present  drain  at  Pavilion  Beach  across 
the  beach  beneath  the  bottom  of  the  harbor  to  a  point  about  115  feet 
beyond  the  beach  line  at  mean  low  water,  where  the  pipe  will  turn 
upward  and  discharge  at  a  level  about  3  feet  below  mean  low  water 
and  12  feet  below  mean  high  water.  According  to  the  plan  presented, 
the  drain  would  be  laid  at  an  average  depth  of  about  4  feet  4  inches 
below  the  beach  surface  and  harbor  bottom,  and  the  covering  would 
have  an  average  depth  of  about  one  foot.  Provision  is  made  for  an 
18-inch  connection  with  this  pipe  at  a  point  about  54  feet  south  of  the 
present  outlet,  so  that  a  storm  water  drain  may  be  connected  with  it 
later  on  if  desired. 

In  response  to  your  application,  the  Board  has  caused  the  locality 
to  be  examined  by  one  of  its  engineers  and  has  considered  the  plan 
presented.  This  drain  is  evidently  used  as  a  sewer  as  well  as  a  drain 
and  at  its  point  of  discharge  at  Pavilion  Beach  has  created  a  nuisance 
which  has  been  adjudged  a  damage  to  surrounding  propert}'.  In  the 
opinion  of  the  Board  the  plan  of  carrying  this  drain  out  into  deeper 
water  is  the  best  method  of  disposal  for  the  drainage  discharged  from 
it  that  it  is  now  practicable  to  adopt,  but  if  carried  only  the  distance 
proposed,  there  is  great  danger,  in  the  opinion  of  the  Board,  that  a 
nuisance  will  still  be  created  at  times  along  the  beach  and  that  the 
outlet  will  continue  to  be  an  objectionable  one  while  domestic  sewage 
continues  to  discharge  through  this  drain. 

While  a  sewerage  system  is  greatly  needed  in  the  city  of  Gloucester 
and  should  be  constructed  at  the  earliest  practicable  time,  this  drain 
seems  likely  to  be  used  for  the  disposal  of  sewage  for  several  years  in 
the  future  at  least  and,  under  the  circumstances,  it  is  advisable  that 
the  outlet  be  placed  at  a  sufficient  distance  from  the  shore  to  avoid 
danger  that  objectionable  conditions  will  be  created  on  the  beach. 

The  Board  recommends  that  the  outlet  be  carried  farther  out  to  a 
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distance  of  at  least  420  feet  from  the  present  outlet  where,  according 
to  the  Government  chart,  the  water  of  the  harbor  is  as  much  as  7 
feet  in  depth  at  low  tide.  This  may  not  wholly  avoid  a  nuisance,  and 
a  further  extension  should  be  made  if  then  found  desirable.  The 
Board  again  urges  that  a  sewerage  system  be  constructed  in  the  city 
at  the  earliest  practicable  time. 

Grafton   (Grafton  Colony  of  Worcester  State  Asylum). 

April  27,  1914. 

To  the  Trustees  of  the  Worcester  State  Asylum,  H.  Louis  Stick,  M.D.,  Superintendent, 

Worcester,  Mass. 

Gentlemen: — The  State  Board  of  Health  has  considered  your 
application  of  March  7,  1914,  for  advice  relative  to  proposed  improve- 
ments in  the  sewage  disposal  system  of  the  Grafton  Colony  and  en- 
largements in  the  works  for  the  disposal  of  the  sewage  and  has  caused 
the  locality  to  be  examined  by  one  of  its  engineers. 

It  appears  from  this  examination  that  the  filters  near  the  main 
building  north  of  the  Boston  and  Albany  Railroad  are  still  in  use,  the 
sewage  not  yet  having  been  diverted  to  the  main  filtration  area  as 
recommended  in  1908.  When  visited  recently  these  filters  were  found 
to  be  in  unsatisfactory  condition  and  were  inadequate  for  the  purifi- 
cation of  the  sewage  discharged  upon  them. 

At  the  main  filtration  area  southeast  of  Colony  No.  3  about  one 
acre  of  filter  beds  has  been  constructed  and  these  beds  were  in  use  at 
the  time  of  this  examination.  These  filters  are  composed  of  material 
which  appears  to  be  of  suitable  quality  for  sewage  purification,  but 
some  of  the  beds  are  badly  clogged  and  efficient  underdrainage  has 
not  yet  been  provided  in  all  of  the  filters. 

This  filtration  area  is  now  being  enlarged  and  the  plans  provide  for 
the  addition  of  2.8  acres  of  filter  beds,  which  will  make  the  total  area 
of  filters  available  at  this  location  about  3.8  acres.  The  material  for 
the  construction  of  these  filters  is  being  taken  at  this  time  from  a 
knoll  in  the  neighborhood  and  was  found  upon  analysis  to  be  of  good 
quality  for  the  purification  of  sewage  by  intermittent  filtration.  With 
efficient  inspection  to  insure  that  no  material  shall  be  introduced  into 
the  filters  which  is  not  of  good  quality  for  the  purpose  and  with 
suitable  underdrainage,  constructed  under  competent  engineering 
inspection,  these  filters  should  be  capable,  if  properly  operated,  of 
purifying  efficiently  as  much  as  50,000  to  60,000  gallons  of  ordinary 
sewage  per  acre  per  day. 

Judging  from  the  information  available  as  to  the  use  of  water  at 
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this  and  similar  institutions,  the  total  quantity  of  sewage  when  the 
population  of  the  institution  is  increased  to  2,000  as  proposed  may 
amount  to  about  240,000  gallons  per  day.  The  amount  will  probably 
vary  considerably  and  may  rise  at  times  to  quantities  somewhat  in 
excess  of  this  estimate.  It  appears,  however,  that  there  are  leaks  in 
the  main  sewer  leading  to  the  filtration  area  through  which  ground 
water  is  admitted  in  considerable  quantities,  and  it  will  be  essential 
to  repair  this  pipe  line  in  order  to  avoid  a  material  increase  in  the 
quantity  of  sewage  especially  in  the  winter  and  spring. 

Considering  the  circumstances,  it  is  probable,  in  the  opinion  of  the 
Board,  that  an  area  of  as  much  as  5  acres  of  properly  constructed 
filters  with  a  suitable  dosing  tank  will  be  necessary  for  the  efficient 
purification  of  the  sewage  of  this  institution.  It  is  of  the  greatest 
importance  that  these  filters  shall  be  constructed  under  competent 
engineering  supervision  and  inspection,  and  it  is  essential  that  after 
completion  they  shall  receive  proper  care  and  supervision  to  insure 
the  distribution  of  the  sewage  intermittently  to  all  of  the  filters  and 
their  proper  maintenance  at  all  times. 

As  soon  as  this  filtration  area  has  been  completed,  the  sewage  from 
the  buildings  on  the  northerly  side  of  the  Boston  and  Albany  Railroad 
should  be  diverted  to  this  area,  and  the  sewerage  works  in  the  Assabet 
valley,  which  are  now  a  serious  menace  to  the  purity  of  your  water 
supply  besides  being  a  source  of  pollution  to  the  Assabet  River,  should 
be  discontinued. 

HOLBROOK.  Oct.  9,  1914. 

To  the  Board  of  Health,  Holbrook,  Mass.,  Arthur  J.  Cole,  M.D.,  Chairman. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  drain  alleged  to  be  a  source  of  nuisance  in  the  town  of  Holbrook, 
the  Acting  Commissioner  of  Health  has  caused  the  locality  to  be 
examined. 

The  objectionable  condition  complained  of  is  the  discharge  of  foul 
drainage  from  a  drain  in  Franklin  Street  on  the  property  now  or 
formerly  of  John  H.  Jennings. 

It  appears  from  the  information  submitted  that  this  drain  was  con- 
structed and  intended  to  be  used  only  for  draining  the  land  east  of 
Franklin  Street.  It  was  impracticable  at  the  time  of  the  examination 
to  obtain  a  sample  of  the  water  discharged  from  the  drain  on  account 
of  the  very  small  quantity  flowing.  Tests  indicate  that  at  least  one 
cesspool  in  the  neighborhood  finds  an  outlet  into  the  drain.  The 
location  of  the  outlet  of  the  drain  is  objectionable  in  any  case,  since 
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it  is  in  a  low  spot  where  water  would  tend  to  collect,  and  this  drain 
—  flowing  through  a  thickly  populated  section  —  will  inevitably  receive 
a  considerable  amount  of  pollution. 

Under  the  circumstances,  it  is  advisable  that  a  proper  outlet  be 
provided  for  this  drain  where  it  will  not  be  objectionable.  The  central 
portion  of  Holbrook  is  very  densely  populated  and  the  time  has  arrived 
when  a  sewerage  system  is  necessary  in  order  to  provide  for  the  proper 
removal  of  the  sewage,  the  ground  not  being  of  a  character  to  absorb 
the  large  quantities  of  sewage  now  discharged  into  it  without  creating 
objectionable  conditions.  It  is  not  ad\'isable  that  the  existing  drain 
be  used  as  a  sewer  since  it  is  not  properly  constructed  for  such  use. 
It  is  recommended  that  the  town  provide  a  sewer  at  the  earliest  prac- 
ticable time  to  receive  sewage  from  the  dwellings  in  the  thickly  settled 
portion  of  the  town  and  remove  it  to  some  point  where  it  can  be 
disposed  of  without  creating  objectionable  conditions. 

HOLYOKE. 
To  the  Board  of  Public  Works  of  the  City  of  Holyoke,  Mass.  .       .     , 

Gentlemen:  —  The  State  Department  of  Health  received  from  you 
on  September  19,  1914,  the  following  application  relative  to  a  proposed 
system  of  sewers  for  the  Highland  Park  district,  so  called,  in  Holyoke. 

Application  is  hereby  made  for  your  appro^'al  of  a  new  Highland  Sewer  system 
to  be  laid  out  for  the  Highland  Park  section,  so-called,  and  to  discharge  into  the 
Connecticut  River  at  a  point  between  one  and  one-haif  and  two  miles  north  of 
the  Holyoke  dam,  in  accordance  with  a  rough  blue  print  of  the  same  herewith 
filed. 

At  the  present  time  it  is  proposed  only  to  construct  the  outlet  into  the  river 
under  the  tracks  of  the  Boston  &  Maine  railroad;  that  portion  of  the  thirty  inch 
(30")  pipe  running  up  the  slope  to  Cleveland  Street,  the  pipe  through  Cleveland 
Street  and  thence  at  an  angle  through  the  park  land  and  private  property  to  and 
across  North  Pleasant  Street  and  along  Stanford  Street  to  Nonotuck  Street, 
where  private  sewers  to  be  constructed  by  owners  of  land  ^"iU  enter  the  main  Una 
of  fifteen  inch  (15")  pipe  in  Stanford  Street. 

The  area  to  be  drained  is  shown  enclosed  in  the  yellow  pencilling  and  com- 
prises approximately  two  milhon  one  himdred  seventy-six  thousand  (2,176,000) 
square  feet,  according  to  the  schedule  for  the  sj'stem  as  submitted  ^-ith  the  blue 
print. 

This  system  is  to  be  both  storm  water  and  domestic  and  such  entrance  will 
be  made  to  the  river  as  will  be  approved  by  your  Board  and  as  maj'  be  suggested. 
The  sewers  as  are  shown  on  the  plan  herewith,  other  than  as  above  outUned,  will 
in  time  be  connected  to  the  main  line  proposed  to  be  constructed  this  fall. 

If  further  information  is  desired  and  you  viiW  indicate  the  nature  of  the  same 
we  will  take  the  matter  up  further  and  ad\-ise  you  in  the  premises.  .  .  . 
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The  application  was  accompanied  by  a  plan  of  the  proposed  system, 
and  subsequently,  upon  request,  a  profile  of  the  proposed  main  sewer 
for  the  district  under  consideration  was  submitted. 

The  plan  presented  provides  for  the  construction  of  a  system  of 
sewerage  in  an  area  of  approximately  90  acres  lying  between  North- 
ampton Street  on  the  west  and  the  Connecticut  River  on  the  east,  and 
between  the  "Dingle"  so  called  on  the  south  and  a  public  reservation 
known  as  Highland  Park  on  the  north.  It  is  proposed  to  construct 
the  sewers  in  this  district  upon  the  combined  plan  and  to  discharge 
the  sewage  untreated  into  the  Connecticut  River  at  a  point  about  1^ 
miles  above  the  Holyoke  dam.  Provision  is  to  be  made,  however,  for 
the  discharge  of  the  dry-weather  flow  of  sewage  through  a  submerged 
outlet,  while  the  flow  of  mingled  sewage  and  storm  water  in  excess  of 
the  capacity  of  the  submerged  outlet  at  times  of  storm  is  to  be  dis- 
charged at  the  bank  of  the  river.  It  is  understood  to  be  also  the 
intention  of  the  city  authorities  to  discharge  through  the  proposed 
new  outlet  a  part  or  all  of  the  mingled  sewage  and  storm  water  from 
that  portion  of  the  Highland  district  lying  south  of  the  Dingle,  the 
sewage  from  which  now  finds  an  outlet  into  the  river  through  a  main 
sewer  laid  in  the  Dingle  to  an  outlet  about  4,000  feet  above  the 
Holyoke  dam. 

The  Commissioner  has  caused  the  locality  to  be  examined  and  has 
considered  the  plans  and  information  presented  therewith. 

Considering  the  conditions  affecting  this  district,  especially  the 
slope  and  character  of  the  ground  and  the  location  of  adjacent  water 
courses,  there  seems  to  be  no  doubt  that  the  separate  system  of  sewers 
would  be  the  more  advantageous  method  to  adopt.  It  appears  that, 
since  the  question  of  a  sewer  in  this  region  was  considered  by  the 
State  Board  of  Health  in  1904,  the  sewage  of  the  Walnut  Street  sewer, 
which  formerly  polluted  greatly  the  bed,  shores  and  waters  of  the 
river  a  short  distance  above  the  Holyoke  dam,  has  been  diverted  to 
the  main  sewer  outlet  below  the  city,  but  it  also  appears  that  a  new 
sewer  has  been  constructed  in  the  Dingle,  so  called,  having  an  outlet 
into  the  Connecticut  River  at  a  point  about  4,000  feet  up  stream, 
measured  along  the  railroad,  from  the  outlet  of  the  AValnut  Street 
sewer.  The  sewerage  system  draining  into  this  sewer  in  the  Dingle 
has  been  constructed  largely  on  the  combined  plan  and  it  is  understood 
that  the  sewer  becomes  surcharged  at  times  of  storm,  causing  a  lifting 
of  the  manhole  covers  and  the  overflow  of  mingled  sewage  and  storm 
water  into  the  Dingle,  a  condition  which  is  seriously  objectionable 
under  the  circumstances. 

By  the  present  plan  it  is  proposed  to  construct  a  new  sewer  in  the 
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Dingle  which  will  intercept  a  part,  if  not  all,  of  the  sewage  now  dis- 
charging there  and  discharge  it  at  the  new  outlet.  It  is  very  desirable, 
in  the  opinion  of  the  Department,  that  the  pollution  of  the  bank  of  the 
Connecticut  River  in  this  neighborhood  and  the  small  stream  flowing 
in  the  Dingle,  as  well  as  other  small  streams  in  this  neighborhood, 
should  be  avoided  if  practicable. 

If  a. new  combined  sewer  is  constructed  in  the  Dingle  to  the  pro- 
posed new  outlet  Ij  miles  up  stream  from  the  Holyoke  dam,  the  cost 
would  probably  be  nearly  as  great  as  the  cost  of  constructing  a  sani- 
tary sewer  from  the  Walnut  Street  sewer  to  receive  the  sewage  now 
discharged  through  the  Dingle.  Moreover,  it  appears  to  be  practicable, 
by  diverting  the  storm  water  from  the  sewers  now  entering  the  Dingle, 
to  prevent  the  overflow  of  sewage  there,  and  it  also  appears  to  be 
possible  to  raise  the  manholes  above  the  hydraulic  gradient  and  thus 
prevent  danger  of  overflow.  The  better  plan  would  probably  be  to 
exclude  part  or  all  of  the  storm  water  from  the  present  sewer  in  the 
Dingle  and  to  extend  a  sewer  from  Walnut  Street  to  intercept  both 
the  sewage  now  discharged  from  the  sewer  in  the  Dingle  and  that 
from  the  proposed  new  sewer.  It  would  also  be  possible  to  intercept 
later  the  sewage  of  another  small  district  farther  north  which  is  now 
disposed  of  in  an  objectionable  way  by  discharging  it  into  a  small 
stream  through  which  it  finds  its  way  to  the  river.  By  constructing 
the  sewers  in  the  district  in  which  it  is  now  proposed  to  provide 
sewerage  upon  the  separate  plan  the  sewers  can  be  made  of  smaller 
size  than  would  otherwise  be  necessary,  and  the  storm  water  can  be 
discharged  upon  the  ground  or  into  adjacent  water  courses  without 
danger  of  creating  objectionable  conditions. 

In  the  districts  now  under  consideration,  however,  the  population 
is  increasing  rapidly  and  sewerage  facilities  should  be  provided  at  the 
earliest  practicable  time.  It  will  probably  be  necessary  to  construct 
these  sewers  before  the  completion  of  an  extension  of  a  main  sewer 
from  Walnut  Street  to  intercept  this  sewage.  Under  the  circumstances 
the  discharge  of  this  sewage  temporarily  into  the  Connecticut  River 
in  the  region  of  the  proposed  outlet  is  preferable  to  delaying  the 
introduction  of  sewerage  in  the  district  under  consideration. 

In  view  of  the  circumstances  it  is  recommended  that  a  further  study 
be  made  with  a  view  to  discharging  all  of  the  sewage  from  the  parts 
of  Holyoke  now  under  consideration  ultimately  into  the  main  sewer 
at  Walnut  Street,  through  which  it  may  find  its  way  to  the  main  sewer 
outlet  below  the  city.  Pending  the  completion  of  these  studies  and 
the  construction  of  an  intercepting  sewer,  the  discharge  of  the  sewage 
temporarily  into   the   Connecticut  River  in  the  neighborhood  of  the 
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proposed  outlet  appears  to  be  the  least  objectionable  plan  that  can 
be  adopted.  The  temporary  outlet  should  be  carried  out,  however,  to 
a  point  at  least  50  feet  from  the  edge  of  the  stream  at  low  water. 

It  is  very  important  that  all  new  sewers  be  constructed  on  the 
separate  plan  and  that  part  or  all  of  the  storm  water  be  diverted  from 
the  main  sewer  in  the  Dingle  so  as  to  relieve  the  danger  of  overflow 
of  this  sewer.  It  is  also  important  that  the  main  sewer  be  constructed 
at  such  an  elevation  that  it  can  be  intercepted  by  the  extension  of  a 
main  sewer  from  Walnut  Street  with  as  little  reconstruction  as  possible. 

Hull. 

July  27,  1914.    ■ 
To  the  Board  of  Selectmen,  Hull,  Mass.,  Mr.  James  Jeffrey,  Chairman. 

Gentlemen: — The  State  Board  of  Health  received  from  you  on 
June  26,  1914,  the  following  application  for  advice  as  to  a  general 
system  of  sewerage  for  the  central  portions  of  the  town  of  Hull  and 
also  as  to  a  temporary  outlet  for  the  sewage  of  Sagamore  Hill  and 
Hampton  Head,  in  which  sewers  are  at  present  greatly  needed:  — 

As  advised  by  you  in  your  letter,  dated  October  22,  1913,  we  have  had  a  study 
of  the  problem  of  providing  a  sewerage  system  for  the  part  of  Hull  hang  between 
AUerton  Hill  and  Atlantic  Hill,  and  an  estimate  made  of  the  probable  cost  of 
constructing  the  main  trunk  line  of  the  system  which  includes  necessary  pump- 
ing stations.  The  Engineer's  report  on  this,  and  a  plan  showing  the  location  of 
this  main  line  is  submitted  herewith. 

We  desire  to  build  at  once  a  small  system  which  would  take  care  of  the  Saga- 
more Hill  and  the  Hampton  Head  section,  a  plan  of  which  is  also  submitted,  and 
as  we  are  not  in  a  financial  position,  at  the  present  time  to  build  the  main  trunk 
line  sewer  we  would  like  your  permission  to  put  an  outlet  for  this  small  section 
into  Weir  River,  which  your  letter  suggested  you  might  peraiit  temporarily. 
Later  when  it  becomes  necessary  to  build  the  main  system,  the  sewage  from  this 
small  system  could  be  diverted  from  the  outlet  into  Weir  River  and  pumped  into 
the  main  line  with  its  outlet  on  the  north  side  of  AUerton  HiU,  provided  that 
meets  i^-ith  your  approval.  The  conditions  where  we  propose  to  locate  this 
small  system  are  very  bad  and  we  would  like  an  answer  to  this  at  the  earliest 
possible  date,  as  in  our  opinion  public  necessity  demands  sewers  here  at  once. 

Accompanying  the  application  are  two  plans,  one  entitled,  "Com- 
piled Plan  of  the  Town  of  Hull,  Mass.  showing  Proposed  Main  Sewer 
Line.  May  1914.  Walter  B.  Foster,  C.  E.,  Hingham,  Mass."  and 
the  other,  "  Plan  of  Proposed  Sewer  for  Sagamore  Hill  and  Hampton 
Head.  February  1914.  Scale  60  ft.  to  an  Inch.  Walter  B.  Foster, 
C.E."  A  report  of  your  engineer  was  also  submitted  with  the 
application. 
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The  plan  in  general  provides  for  a  main  sewer  extending  northerly 
through  the  town  of  Hull  from  Atlantic  Hill  near  the  southerly  end 
to  an  outlet  into  Nantasket  Roads  northwest  of  Point  Allerton.  The 
sewer  would  be  several  miles  in  length  and,  to  avoid  the  expense  of 
deep  excavation,  it  is  proposed  to  raise  the  sewage  at  two  points  along 
the  line  of  the  sewer  before  it  is  discharged  at  the  outlet. 

For  the  sewerage  of  Sagamore  Hill  and  Hampton  Head  it  is  pro- 
posed to  construct  a  system  having  a  temporary  outlet  extending  from 
the  low  ground  between  Sagamore  Hill  and  Hampton  Head  to  a  point 
in  Hingham  Bay  about  2,000  feet  from  the  shore  and  about  1,000  feet 
from  the  Whitehead  shore,  where  the  depth  of  water  is  10  feet  at  low 
tide. 

In  response  to  your  application,  the  Board  has  caused  the  locality 
to  be  examined  by  one  of  its  engineers  and  has  considered  the  plans 
presented.  A  large  part  of  the  section  of  Hull  under  consideration  is 
not  at  present  greatly  in  need  of  sewers,  but  on  account  of  the  char- 
acter of  the  soil  of  Sagamore  Hill  and  Hampton  Head,  a  sewerage 
system  is  badly  needed  in  this^section  of  the  town. 

Under  the  circumstances,  it  appears  unnecessary  to  build  the  main 
portion  of  the  system  at  the  present  time  if  a  satisfactory  temporary 
outlet  can  be  found  for  the  sewage  of  Sagamore  Hill  and  Hampton 
Head.  The  total  number  of  houses  at  present  constructed  in  the  area 
to  be  sewered  on  these  hills  is  approximately  250,  and  the  total  maxi- 
mum population  probably  in  the  vicinity  of  2,500.  This  is  chiefly  a 
summer  population,  and  there  are  very  few  residents  in  this  section  of 
the  town  except  in  the  period  from  June  to  September.  The  total 
quantity  of  sewage  which  would  be  discharged  at  this  outlet  under 
the  circumstances  would  probably  not  exceed  250,000  gallons  per  day 
in  the  months  of  July  and  August  and  would  probably  be  consid- 
erably less  than  this  amount.  There  are  considerable  areas  of  flats 
adjacent  to  the  shores  in  this  region  which  are  exposed  at  low  water, 
but  there  is  little  bathing.  At  the  proposed  outlet  of  the  sewer  the 
water  would  be  10  feet  in  depth  at  low  tide,  and,  in  view  of  the  small 
quantity  of  sewage  to  be  discharged,  it  is  unlikely  that  any  objec- 
tionable conditions  would  be  created  by  the  discharge  of  this  quantity 
of  sewage  at  this  proposed  outlet  during  the  next  few  years. 

Considering  the  circumstances,  the  Board  is  of  the  opinion  that  the 
discharge  of  the  sewage  of  Sagamore  Hill  and  Hampton  Head  at  the 
outlet  in  Hingham  Bay  indicated  on  the  plan  submitted  is  a  permis- 
sible one  under  the  circumstances  for  temporary  use,  to  be  discon- 
tinued and  the  sewage  removed  to  a  satisfactory  outlet  in  case  objec- 
tionable conditions  occur  and  the  use  of  the  outlet  for  sewage  to  be 
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discontinued  in  any  case  as  soon  as  the  main  system  of  the  town  has 
been  constructed. 

Regarding  the  main  sewer  with  an  outlet  northwest  of  Point  Aller- 
ton,  as  shown  on  the  plan  presented,  the  Board  is  of  the  opinion  that 
the  plan  in  general  is  a  reasonable  one  and  that  the  outlet  is  unlikely 
to  be  objectionable  with  a  quantity  of  sewage  no  greater  than  is  likely 
to  be  discharged  there  within  the  next  few  years.  It  may  be  desirable, 
however,  to  treat  the  sewage  by  sedimentation  or  screening  or  some 
method  for  the  removal  of  the  larger  suspended  matters  before  its 
final  discharge,  and  in  the  design  of  the  final  works  provision  should 
be  made  for  the  installation  of  such  treatment  works  in  future,  in  case 
they  should  be  found  desirable. 


LlECESTER. 

Oct.  29,  1914. 

T.0  the  Board  of  Water  Commissioners  of  the  Leicester  Water  Supply  District,  Leicester, 
Mass.,  Mr.  H.  O.  Smith,  Chairman. 

Gentlemen:  — In  response  to  your  request  of  September  23,  1914, 
for  advice  as  to  the  best  method  of  disposing  of  the  ground  water 
from  the  underdrain  of  the  sewers  of  the  Leicester  "Water  Supply 
District,  the  Acting  Commissioner  of  Health  has  caused  the  locality  to 
be  examined. 

It  appears  from  the  information  presented  that  when  the  sewerage 
system  of  the  town  of  Leicester  was  constructed  about  twenty  years 
ago  a  portion  of  the  system  was  underdrained  for  the  purpose  of 
lowering  the  ground  water  and  draining  cellars  and  that  this  under- 
drainage  has  since  been  discharged  into  a  small  brook  about  800  feet 
above  the  point  where  the  sewer  enters  the  filtration  area.  It  also 
appears  from  the  information  submitted  that  the  underdrain  is  in 
general  laid  slightly  to  one  side  of  the  main  sewer  and  from  8  to  10 
inches  below  it,  the  space  between  being  filled  with  gravel.  In  con- 
structing the  system  an  opening  into  the  underdrain  was  provided 
in  the  bottom  of  the  various  manholes  for  the  purpose  of  serving  as 
an  overflow  for  the  underdrainage  into  the  sewer  in  case  of  stoppage 
in  the  underdrain  or  an  overflow  from  the  sewer  into  the  underdrain 
at  times  when  the  flow  of  sewage  is  high.  It  is  stated  that  about 
twenty-five  manholes  on  the  main  line  lof  sewer  are  connected  with 
the  underdrain  in  this  way. 

An  examination  of  the  analyses  of  the  water  discharged  from  the 
underdrain  shows  that  for  many  years  after  the  works  were  built  this 
water  contained  comparatively  little  organic  matter  and  its  discharge 
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into  the  brook  at  Pine  Street  was  not  objectionable,  but  since  about 
1907  there  are  evidences  that  sewage  has  entered  the  underdrain  from 
time  to  time,  and  during  the  past  four  years  the  underdrainage  water 
has  contained  a  considerable  admixture  of  sewage. 

At  the  time  of  the  recent  examination,  in  a  period  of  very  dry 
weather  when  the  ground  water  was  low,  there  was  practically  no 
discharge  from  the  underdrain.  It  is  evident,  however,  that  the  under- 
drainage water  in  the  condition  in  which  it  has  been  found  during 
recent  years  has  caused  the  serious  pollution  of  the  water  course  into 
which  it  is  discharged.  It  is  probable  that,  since  there  was  no  dis- 
charge from  the  underdrain  during  the  recent  dry  weather,  there  has 
been  no  break  in  the  sewer  through  which  sewage  can  flow  into  the 
underdrain,  and  it  is  probable  that  sewage  finds  its  way  into  the  under- 
drain chiefly  at  times  of  high  flow,  possibly  through  breaks  in  the 
upper  part  of  the  sewer  but  probably  through  the  direct  connections 
in  the  manholes. 

In  order  to  prevent  the  serious  pollution  of  the  brook  into  which  it 
is  discharged,  it  will  be  necessary  either  to  purify  the  underdrainage 
water  or  to  prevent  effectually  the  entrance  of  sewage  into  the  under- 
drain so  that  only  ground  water,  unmixed  with  crude  sewage  or  foul 
drainage,  can  find  its  way  into  the  })rook.  The  latter  plan  seems  likely 
to  be  much  less  expensive,  since  the  underdrainage  water  can  then  be 
discharged  directly  into  the  brook  without  objection  so  long  as  the 
latter  is  not  used  as  a  source  of  water  supply. 

As  a  result  of  the  examination  it  is  recommended  that  all  connec- 
tions in  the  manholes  by  which  sewage  may  flow  from  the  sewer  into 
the  underdrain  be  closed.  This  work  should  be  thoroughly  done  so 
that  there  will  be  no  chance  of  a  leakage  of  sewage  through  these 
connections.  When  this  work  has  been  completed  analyses  of  the 
underdrainage  discharged  into  the  brook  will  show  whether  any  further 
improvement  is  necessary  to  prevent  the  occurrence  of  objectionable 
conditions  in  the  brook. 

The  examinations  of  the  Leicester  sewage  disposal  area,  made  in 
connection  with  measurements  of  the  flow  of  sewage  from  time  to 
time,  indicate  that  the  quantity  of  sewage  now  discharged  at  this 
filtration  area  is  much  greater  than  the  present  filters  and  irrigation 
ditches  are  capable  of  purifying  satisfactorily.  It  is  recommended 
that  the  area  of  the  filters  for  disposing  of  the  sewage  of  the  town  be 
at  least  doubled  in  capacity  at  the  earliest  practicable  time  in  order 
to  avoid  danger  of  the  serious  pollution  of  the  water  into  which  the 
eflfluent  from  this  disposal  area  is  discharged. 
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Lexington. 

June  4,  1914. 
To  the  Board  of  Sewer  Commissioners,  Lexington,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
May  25,  1914,  an  application  reciuesting  the  approval  of  the  Board, 
under  the  provisions  of  Chapter  201  of  the  Acts  of  the  year  1911,  of 
certain  alterations  in  the  location,  sizes,  etc.,  of  the  proposed  system 
of  sewers  for  the  town  designed  by  McClintock  &  Woodfall,  civil 
engineers,  in  1897,  as  subsequently  modified  and  approved  by  this 
Board,  accompanied  by  a  plan  showing  the  changes  proposed. 

The  Board  has  caused  the  locality  to  be  examined  and  has  con- 
sidered the  plans  now  presented  and  the  general  conditions  affecting 
sewerage  for  the  town.  All  of  the  changes  now  proposed  are  minor 
ones,  and  the  works  with  the  modifications  proposed  make  reasonable 
provision  for  the  disposal  of  the  sewage  of  the  territory  which  they 
are  designed  to  serve.  The  proposed  changes  do  not  affect  the  arrange- 
ments already  made  relative  to  the  construction  of  the  main  sewer 
through  the  watershed  of  the  Arlington  Reservoir,  and,  in  view  of  the 
circumstances,  the  Board,  under  the  provisions  of  Chapter  201  of  the 
Acts  of  the  year  1911,  approves  the  changes  and  modifications  pro- 
posed in  your  application  as  follows:  — 

1.  A  change  in  the  direction  of  flow  of  the  sewer  in  Hancock  Avenue. 

2.  An  extension  of  the  outlet  sewer  through  Sheridan  and  Sherman  Streets, 
private  land  and  Grant  Street  to  Massachusetts  Avenue. 

3.  Modifications  which  such  extension  of  the  outlet  sewer  makes  necessary 
in  connecting  sewers  in  Massachusetts  Avenue  (between  Grant  and  Fletcher 
Streets),  and  in  Fletcher  and  Sherman  Streets. 

4.  Modifications  of  the  sewers  in  Massachusetts  Avenue,  between  Curve 
Street  and  Bow  Street  and  in  Curve  Street,  made  necessary  by  the  building  of 
the  outlet  sewer  on  the  lines  shown  on  the  plan  referred  to  in  the  approval  of 
your  Board,  dated  April  25th,  1911. 

In  reply  to  your  further  rec^uest  as  to  whether  further  studies  should 
be  made  before  proceeding  to  construct  the  main  outlet  sewer  from 
the  Arlington  boundary  to  Lexington  Center,  the  Board  is  of  the  opin- 
ion that  the  plan  already  adopted  is  a  reasonable  one  and  that  there 
is  no  present  prospect  that  further  investigations  would  disclose 
reasons  for  any  material  change. 

It  appears  to  the  Board  important,  for  the  prevention  of  objection- 
able conditions  which  now  exist  in  many  portions  of  Lexington  on 
account  of  lack  of  sewerage,  that  the  sewerage  system  shall  be  con- 
structed at  the  earliest  practicable  time. 
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LOXGMEADOW. 

Jan.  9,  1914. 
To  the  Board  of  Water  and  Sewer  Commissioners,  Longmeadow,  Mass. 

Gentlemen: — The  State  Board  of  Health  has  considered  your 
application  for  advice  as  to  sewerage  and  sewage  disposal  for  the 
town  of  Longmeadow  and  the  plans  submitted  therewith  and  has 
caused  the  locality  to  be  examined  by  one  of  its  engineers. 

At  the  present  time  the  sewage  of  the  town  is  discharged  in  part 
at  the  so-called  North  End  Filters,  which  have  become  a  very  serious 
nuisance,  and  in  part  at  the  South  End  Filters. 

The  plans  presented  for  relieving  the  nuisance  at  the  North  End 
Filters  provide  for  the  construction  of  a  sewer  12  to  16  inches  in  diam- 
eter from  the  present  terminus  of  the  sewer  at  the  filter  beds  to  the 
Connecticut  River,  a  distance  of  about  1,400  feet.  The  sewer  as  pro- 
posed has  a  larger  capacity  than  is  necessary  for  removing  the  sewage 
to  the  river  and  is  so  designed  for  the  purpose  of  using  it  as  a  drain 
for  the  drainage  of  the  low  ground  between  the  filters  and  the  river, 
especially  the  swamp  in  the  immediate  neighborhood  of  the  present 
filters. 

An  alternative  plan  has  been  proposed  which  is  designed  for  the 
anticipated  requirement  of  sewerage  in  the  neighborhood  of  Beulah 
Avenue  near  the  Springfield  line  and,  according  to  this  plan,  the  sewer 
would  be  laid  from  the  present  terminus  northerly  to  the  culvert  under 
the  railroad,  about  1,700  feet  north  of  the  filters,  and  thence  to  the 
river,  the  total  length  of  this  line  being  about  2,200  feet. 

The  Board  has  considered  the  plans  presented  and  concludes  that 
by  either  plan  it  would  be  practicable  to  convey  the  sewage  from  the 
neighborhood  of  the  present  filter  beds  to  a  satisfactory  outlet  into  the 
Connecticut  River. 

Before  it  will  be  practicable  to  decide  which  plan  is  the  better  to 
adopt,  a  careful  engineering  study  will  be  necessary  both  to  determine 
the  most  practicable  and  desirable  line  for  the  main  sewer  with  regard 
both  to  the  relief  of  the  present  nuisance  and  to  providing  sewerage 
for  other  districts  in  the  town  which  are  likely  to  need  sewerage  at  an 
early  time,  and  also  to  determine  a  suitable  location  for  an  outlet  into 
the  Connecticut  River  where  the  sewage  will  be  discharged  at  such  a 
point  that  it  will  not  cause  a  fouling  of  the  river  bank  in  the  neigh- 
borhood or  other  objectionable  conditions.  So  far  as  can  be  judged 
from  investigations  thus  far  made,  it  does  not  appear  to  the  Board 
desirable  to  attempt  to  provide  for  the  drainage  of  grounds  in  the 
neighborhood  of  the  filter  beds  in  connection  with  the  proposed  sewer. 
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These  grounds  can  probably  be  drained  satisfactorily  and  much  more 
efficiently  and  cheaply  by  drains  laid  to  Cooley  Brook  or  to  Wheel 
Meadow  Brook  than  in  connection  with  the  proposed  sewer  leading 
through  the  swamp.  The  question  of  the  proper  drainage  of  these 
lands  should  be  considered,  however,  at  the  same  time  that  definite 
plans  are  prepared  for  disposing  of  the  sewage. 

Various  methods  are  suggested  as  practicable  for  the  disposal  of  the 
sewage  of  the  central  and  southerly  parts  of  the  town,  especially  the 
extreme  southerly  portion  lying  adjacent  to  the  boundary  of  the  state 
of  Connecticut.  The  present  filter  beds  near  Bark  Haul  Road  are  not 
of  adequate  size  to  dispose  satisfactorily  of  the  quantity  of  sewage 
now  discharged  there,  but  if  they  should  be  increased  by  the  addition 
of  about  half  an  acre  of  suitable  filters,  they  would  be  capable  of  dis- 
posing in  a  satisfactory  manner  of  the  sewage  now  draining  to  this 
area.  These  filters  are  so  located  that  they  will  probably  not  be 
objectionable  for  some  time  to  come. 

It  is  also  practicable  to  convey  the  sewage  in  the  valleys  of  Long- 
meadow  Brook  and  Raspberry  Brook  to  a  point  of  discharge  into  the 
Connecticut  River,  and  sewage  can  be  disposed  of  efficiently  and  satis- 
factorily by  discharging  it  out  into  the  river  at  a  cost  which  will  be  no 
greater,  and  perhaps  less,  than  the  cost  of  building  additional  filters 
and  of  maintaining  the  filtration  works.  A  further  study  with  careful 
estimates  of  cost  will  be  necessary  to  determine  which  of  the  available 
plans  will  be  the  most  desirable  for  the  town  to  adopt. 

The  Board  recommends  that  careful  studies  and  estimates  of  cost 
of  the  available  plans,  both  for  the  northern  and  southern  parts  of  the 
town,  be  made  at  the  earliest  practicable  time,  and  when  the  results 
of  these  investigations  are  available  the  Board  will,  if  you  so  request, 
give  you  further  advice  as  to  the  best  practicable  method  of  disposing 
of  the  sewage  of  these  areas. 

Sept.  9,  1914. 
To  the  Board  of  Water  Commissioners,  Longmeadow,  Mass. 

Gentlemen:  —  The  State  Department  of  Health  received  from  you 
on  August  26,  1914,  an  application  relative  to  extending  the  north  end 
sewer  in  Longmeadow  to  an  outlet  into  the  Connecticut  River,  and 
subsequently  a  plan  was  received  showing  the  proposed  route  of  the 
sewer  and  the  outlet,  together  with  the  size  and  grade. 

It  appears  that  the  contract  has  already  been  let  but  that  advice  is 
desired  as  to  the  location  of  the  outlet. 

In  accordance  with  this  request,  the  Acting  Commissioner  of  Health 
has  caused  the  locality  to  be  examined  by  one  of  the  engineers  of  the 
State  Department  of  Health  and  has  considered  the  plans  and  infor- 
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mation  presented  therewith.  The  size  and  grade  of  the  sewer  seem 
reasonable  for  the  purpose,  and  it  will  be  possible  to  use  the  sewer  for 
the  removal  of  a  certain  amount  of  swamp  drainage  if  the  latter  is 
admitted  with  care  in  such  a  way  as  to  not  overcharge  the  sewer  or  to 
admit  matters  which  will  cause  clogging.  It  appears  from  the  exam- 
ination of  the  location  of  the  proposed  outlet  of  the  sewer  that  there 
are  growths  of  weeds  in  this  neighborhood  and  a  lack  of  current  at 
times  of  low  water  which  might  result  in  objectionable  conditions  at 
such  times.  It  is  recommended  that  the  outlet  be  carried  to  a  point 
a  greater  distance  from  the  shore  where  it  will  discharge  into  the  actual 
current  of  the  river  even  at  times  of  very  low  water.  By  extending 
the  outlet  to  a  point  70  feet  beyond  the  proposed  point  of  discharge, 
or  170  feet  from  the  top  of  the  river  bank,  sewage  will  be  discharged 
into  a  current  at  a  point  where  the  water  is  as  much  as  7  feet  in  depth 
under  ordinary  summer  conditions  and  it  is,  consequently,  unlikely 
that  any  sewage  matters  would  have  a  tendency  to  collect  on  the  banks 
of  the  river  or  to  create  objectionable  conditions  in  the  neighborhood. 

It  is  important  that  the  tops  of  the  manholes  on  the  sewer  line  be 
carried  to  a  sufficient  height  to  prevent  their  being  submerged  at  times 
of  high  water  in  the  river. 

"With  the  modifications  suggested,  it  is  probable  that  the  proposed 
sewer  will  dispose  of  the  sewage  satisfactorily  without  creating  objec- 
tionable conditions  at  any  point. 

Manchester. 

Jan.  16,  1914. 
To  the  Board  of  Seirer  Commissiotiers,  Manchester,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
December  19,  1913,  an  application,  under  the  provisions  of  Chapter 
373  of  the  Acts  of  the  year  1912,  for  the  approval  of  certain  proposed 
plans  for  a  system  of  sewerage  and  sewage  disposal  for  the  town  of 
Manchester.  Subsequently  a  brief  description  of  the  proposed  system 
and  reports  of  your  engineers  were  received,  together  with  plans 
showing  the  proposed  works. 

The  plans  in  general  provide  for  the  construction  of  a  system  of 
sewers  for  the  collection  of  the  sewage  from  the  greater  portion  of  the 
town  and  conveying  it  to  a  receiving  basin  and  pumping  station  to  be 
constructed  on  the  northerly  side  of  the  Gloucester  Branch  of  the 
Boston  &  Maine  R.R.  between  Church  and  Beach  streets,  whence  it 
will  be  pumped  through  a  cast-iron  force  main  to  a  point  of  discharge 
into  the  sea  about  1,600  feet  west  of  House  Island  where  the  water  is 
about  40  feet  in  depth  at  low  tide. 
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In  accordance  with  the  provisions  of  said  Chapter  373  of  the  Acts 
of  the  year  1912,  the  State  Board  of  Health  gave  a  hearing  at  its 
office,  Room  143,  State  House,  Boston,  on  January  1,  1914,  at  12 
o'clock  M.,  due  notice  of  the  said  hearing  having  been  given  by  pub- 
lication in  the  newspapers  in  the  town  of  Manchester.  After  the 
hearing,  at  which  no  one  appeared  to  oppose  the  plans,  the  Board 
upon  further  consideration  voted  to  approve  the  plans  presented. 
These  plans  bear  the  following  titles:  — 

1.  "Sewer  Department.  Map  of  the  Town  of  Manchester  Situated 
in  Essex  County,  Massachusetts.  Scale  1  inch  to  400  feet.  December 
1913.  Raymond  C.  Allen,  Civil  Eng'r.,  Manchester,  Mass.  Desmond 
FitzGerald,  Consulting  Engineer,  Brookline,  Mass."  Filed  December 
24,  1913. 

2.  "  Sewer  Department.  Town  of  Manchester.  Plan  showing  Re- 
sults of  Float  Experiments,  Manchester  Harbor.  December  1,  1913. 
Scale  200  feet  to  1  inch.  Raymond  C.  Allen,  Civil  Engineer,  Man- 
chester, Mass.  Desmond  FitzGerald,  Consulting  Eng'r.,  Brookline, 
Mass."     Filed  on  December  24,  1913. 

3".  "Sewer  Department.  Town  of  Manchester.  Plan  showing 
Route  of  Proposed  Force  Main.  Manchester  Harbor.  December 
1913.  1  inch  to  400  feet.  Raymond  C.  Allen,  Civil  Engineer,  Man- 
chester, Mass.  Desmond  FitzGerald,  Consulting  Eng'r.,  Brookline, 
Mass."     Filed  December  26,  1913. 

Mayxard  (American  "Woolen  Company). 

June  1,  191-i. 
To  the  American  Woolen  Company,  Boston,  Mass.,  Mr.  "William  M.  Wood,  President. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application,  received  through  your  supervising  engineer,  Mr.  "William 
S.  Whitney,  for  advice  as  to  whether,  in  the  opinion  of  the  Board,  the 
proper  course  is  being  taken  at  your  mills  in  Maynard  to  purify 
satisfactorily  the  wastes  therefrom  before  discharging  them  into  the 
Assabet  River,  and  has  caused  the  works  thus  far  constructed  to  be 
examined  and  a  number  of  samples  of  the  wastes  to  be  analyzed. 

The  works  thus  far  constructed  consist  of  two  sedimentation  tanks, 
each  about  80  feet  long  and  14  feet  wide  and  6  to  8  feet  in  depth, 
having  an  aggregate  capacity  of  about  122,000  gallons,  with  pipes  and 
appurtenances  to  convey  the  wastes  to  the  tanks  from  various  parts 
of  the  factory.  The  wastes  being  passed  through  these  tanks  at  the 
time  of  the  examinations  are  stated  to  have  amounted  to  between 
1,500,000  and  3,000,000  gallons  per  day,  including  7-5,000  to  100,000 
gallons  per  day  of  sewage. 
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The  wastes  are  treated  with  precipitants,  consisting  of  sulphuric 
acid,  partially  spent  aluminum  chloride  and  lime.  The  tanks  were 
not  in  regular  or  continuous  operation  at  the  time  of  the  examination 
and  not  all  of  the  objectionable  wastes  from  the  mills  were  being  con- 
veyed to  these  tanks.  Judging,  however,  from  the  results  of  a  limited 
number  of  tests,  it  appears  that  when  the  amounts  of  chemicals  are 
added  and  the  tanks  are  operated  as  at  the  time  these  tests  were  made, 
the  process  results  in  the  removal  of  70  to  75  per  cent,  of  the  organic 
matter  which  the  wastes  contain.  So  far  as  can  be  judged  from  these 
limited  tests,  it  seems  probable  that  if  equally  good  results  can  be 
secured  continuously  and  the  sludge  from  the  tanks  is  so  disposed  of 
that  it  will  not  enter  the  river,  a  sufficient  purification  can  be  effected 
to  prevent  objectionable  pollution  of  the  stream  under  average  con- 
ditions of  flow.  Whether  the  purification  effected  will  be  sufficient  to 
prevent  danger  of  creating  objectionable  conditions  in  the  river  in  the 
drier  part  of  the  year  when  the  flow  of  the  stream  is  low  cannot  be 
determined  definitely  from  the  results  of  tests  thus  far  made,  and  it  is 
possible  that  during  the  summer  and  early  autumn  months  further  puri- 
fication of  all  or  a  part  of  the  effluent  from  the  precipitation  process 
will  be  necessary. 

If  further  treatment  should  be  required,  it  could  be  provided  by  the 
construction  of  filters  on  available  lands  already  examined  and  at  no 
great  distance  from  the  factory.  The  wastes  after  treatment  by  the 
chemical  precipitation  method  proposed  could  doubtless  be  purified 
at  a  more  rapid  rate  than  if  treated  by  sedimentation  alone,  and  con- 
sequently a  smaller  area  of  filters  would  probably  be  adequate  for 
such  further  treatment  than  would  be  the  case  if  the  entire  -flow  of 
waste  from  the  factory  were  to  be  filtered  without  the  preliminary 
chemical  precipitation. 

The  treatment  of  the  waste  from  this  factory  by  sedimentation  and 
precipitation  appears  to  be  desirable  in  any  case  as  a  preliminary  to 
such  further  treatment  as  may  be  found  necessary  and,  in  the  opinion 
of  the  Board,  it  is  advisable  that  the  works  now  available  be  put  in 
continuous  operation  at  the  earliest  practicable  time,  a  suitable  method 
of  sludge  disposal  provided,  and  such  provision  made  as  may  be  neces- 
sary for  the  subsequent  pumping  of  the  effluent  to  filter  beds  in  case 
further  purification  shall  be  found  desirable. 
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Methuen  (State  Armory). 

July  1,  1914. 
To  the  Board  of  Selectmen,  Methuen,  Alass. 

Gentlemen:  —  In  response  to  your  request  for  suggestions  as  to 
the  disposal  of  the  sewage  of  the  State  Armory  on  Lowell  Street  at 
present  discharged  into  a  cesspool  near  the  armory,  the  State  Board 
of  Health  has  caused  the  armory  and  its  surroundings  to  be  examined 
and  has  considered  the  conditions  affecting  the  disposal  of  sewage  in 
this  neighborhood. 

The  quantity  of  water  used  in  the  armory,  judging  from  the  quan- 
tity of  water  supplied  from  the  works  of  the  town  of  Methuen,  is  very 
variable  and  averages  less  than  1,000  gallons  per  day,  and  the  quantity 
of  sewage  is  probably  less  than  that  amount.  It  appears  that  the 
present  cesspool,  which  is  said  to  be  7  feet  in  diameter  and  11  feet  in 
depth,  requires  frequent  cleaning  when  the  armory  is  in  use  in  order 
to  avoid  difficulty  from  the  backing  up  of  the  sewage. 

The  best  plan  of  improving  the  method  of  disposing  of  the  sewage 
will  probably  be  to  lay  a  6-inch  tile  pipe  with  open  joints  at  a  depth 
of  about  7|  feet  in  a  trench,  3  feet  wide  and  10|  feet  deep,  excavated 
from  the  present  cesspool  easterly  to  a  second  cesspool,  which  should 
be  about  10  feet  in  diameter  and  11  feet  in  depth  and  should  be  con- 
structed in  the  southeast  corner  of  the  property.  The  lower  3  feet  of 
the  trench  should  be  filled  with  broken  stone  or  coarse  gravel  upon 
which  the  tile  pipe  should  be  laid  and  covered  with  broken  stone  and 
gravel  to  a  depth  of  one  foot  to  allow  the  passage  of  the  sewage  and 
at  the  same  time  prevent  the  entrance  of  sand.  The  trench  above  that 
level  may  be  filled  with  the  material  taken  from  the  excavation. 

If  this  plan  is  properly  carried  out,  the  sewage  can  probably  be 
effectually  disposed  of  and  the  direct  pollution  by  sewage  of  the  Merri- 
mack River  in  this  neighborhood,  the  banks  of  which  are  being  used 
to  an  increasing  extent  as  a  resort  for  cottagers  in  summer,  can  be 
avoided. 

Oct.  5,  1914. 

To  Edward   Glines,   Lieutenant   Colonel  and  Deputy  Quartermaster  General,   M.V.M., 

State  House,  Boston,  Mass. 

Dear  Sir:  —  The  Acting  Commissioner  of  Health  has  considered 
your  application  of  September  24,  1914  relative  to  the  disposal  of  the 
sewage  at  the  State  Armory  in  Methuen  and  has  caused  the  plans  and 
specifications  submitted  therewith  to  be  examined. 

The  plans  provide  for  constructing  a  new  cesspool  17  feet  deep  and 
10  feet  in  diameter  about  200  feet  east  of  the  present  cesspool  and  for 
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the  construction  of  a  trench  1-4|  feet  to  19  feet  in  depth  between  the 
two  cesspools.  This  trench  is  to  be  -4  feet  wide  and  to  be  filled  to  a 
depth  of  3  feet  with  crushed  stone,  upon  which  is  to  be  laid  a  6-inch 
open  joint  tile  distribution  pipe,  which  in  turn  is  to  be  covered  with  a 
depth  of  one  foot  of  crushed  stone.  The  sewage  is  to  be  discharged 
from  the  existing  cesspool  at  a  point  a  little  over  5  feet  above  its  bottom 
through  a  pipe  laid  at  an  angle  of  about  45  degrees  into  the  open  joint 
distribution  pipe. 

A  careful  consideration  of  the  circumstances  of  this  location  indicates 
that  the  proposed  new  trench  would  be  considerably  below  the  average 
level  of  the  ground  water  in  this  region  and  several  feet  below  the  bot- 
tom of  the  trench  recommended  in  a  communication  from  this  depart- 
ment under  date  of  July  1,  1914. 

There  appears  to  be  no  advantage  in  the  construction  of  a  trench  of 
such  depth  and  it  is  recommended  that  in  the  construction  of  works 
for  the  disposal  of  the  sewage  of  the  Armory  the  suggestions  contained 
in  the  communication  of  July  1  be  more  strictly  followed.  These  were 
as  follows:  — 

The  best  plan  of  impro\'ing  the  method  of  disposing  of  the  sewage  will  prob- 
ably be  to  lay  a  6-iiich  tile  pipe  with  open  joints  at  a  depth  of  about  7^  feet  in  a 
trench,  3  feet  ^ide  and  10?  feet  deep,  excavated  from  the  present  cesspool  east- 
erly to  a  second  cesspool,  which  should  be  about  10  feet  in  diameter  and  11  feet 
in  depth  and  should  be  constructed  in  the  southeast  corner  of  the  propertj^.  The 
lower  3  feet  of  the  trench  should  be  filled  with  broken  stone  or  coarse  gravel  upon 
which  the  tile  pipe  should  be  laid  and  covered  vn.th.  broken  stone  and  gravel  to 
a  depth  of  one  foot  to  allow  the  passage  of  the  sewage  and  at  the  same  time 
prevent  the  entrance  of  sand.  The  trench  above  that  level  may  be  filled  with 
the  material  taken  from  the  excavation. 

There  is  no  necessity  for  laying  a  pipe  at  a  steep  grade  from  the 
first  cesspool  into  the  tile  distribution  pipe,  but  it  is  important  that 
the  pipe  leading  from  the  first  cesspool  should  have  a  quarter  bend  at 
its  upper  end  turned  down  so  that  the  sewage  will  enter  it  about  one 
foot  below  the  level  of  the  sewage  in  the  cesspool  and  thus  avoid 
drawing  floating  matters  or  sediment  into  the  tile  drain. 

If  these  suggestions  are  followed  it  is  possible  that  the  sewage  from 
the  Armory  —  while  the  quantity  is  no  greater  than  at  present,  which 
is  probably  about  700  gallons  per  day  —  can  be  disposed  of  satis- 
factorily by  this  plan  without  creating  objectionable  conditions  in  the 
neighborhood,  at  least  for  a  time.  If  the  quantity  of  sewage  increases 
or  if  the  porosity  of  the  soil  becomes  materially  reduced  after  use, 
some  further  provision  for  the  treatment  of  the  sewage  will  be  likely 
to  become  necessarv. 
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MiLFORD. 

Aug.  5,  1914. 
To  the  Board  of  Sewer  Commissioners,  Milford,  Mass. 

Gentlemen:  —  In  response  to  a  verbal  request  for  advice  as  to 
preventing  the  overflow  of  sewage  into  Godfrey  Brook  through  a  sewer 
at  the  corner  of  Depot  and  Whitney  streets  in  Milford,  the  State 
Board  of  Health  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  information  presented. 

The  present  objectionable  condition  appears  to  be  caused  by  the 
small  size  of  the  siphons  in  Depot  Street.  These  siphons  were  built  of 
small  size  in  the  beginning  in  order  to  insure  their  proper  operation, 
the  sewer  at  the  upper  end  having  a  carrying  capacity  much  greater 
than  that  of  the  siphon.  The  time  has  now  arrived  when  it  is  ad- 
visable that  additional  siphons  be  provided  so  as  to  carry  the  flow  of 
sewage  at  all  times  and  prevent  its  overflow  into  local  waters. 

The  Board  recommends,  for  the  relief  of  the  objectionable  conditions, 
that  additional  siphons  of  suitable  capacity  be  provided  at  the  earliest 
practicable  time.  These  should  be  designed  under  the  direction  of 
your  engineer  and  should  be  of  sufficient  capacity  to  receive  and 
remove  without  overflow  the  sewage  brought  to  them  by  the  main 
sewer  above. 

Nantucket. 

June  9,  1914. 
To  the  Board  of  Sewer  Commissioners,  Nantucket,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
April  24,  1914,  through  your  engineer,  Mr.  Robert  Spurr  Weston,  a 
petition  for  the  approval  by  the  Board  of  the  purchase  or  taking  of 
certain  lands  for  the  disposal  of  the  sewage  of  the  village  of  Siasconset 
accompanied  by  a  plan  of  the  lands  which  it  is  proposed  to  acquire. 

The  Board  has  taused  an  examination  of  the  lands  in  question  to  be 
made  and,  in  accordance  with  the  requirements  of  Revised  Laws, 
Chapter  49,  Section  1,  gave  a  public  hearing  at  its  office,  Room  143, 
State  House,  on  Thursday,  May  7,  1914,  notice  of  said  hearing  having 
been  given  by  publication  in  the  "Nantucket  Mirror"  and  by  posting 
in  Nantucket  and  Siasconset. 

At  the  close  of  the  hearing  the  matter  was  taken  under  advisement, 
and  the  Board  subsequently  voted  to  approve  the  purchase  or  taking 
by  the  town  of  Nantucket  of  certain  lands  of  Charles  F.  Coffin  in  two 
parcels,  one  of  which  is  located  on  the  westerly  side  of  the  Nantucket 
Central  Railroad  between  Pine  and  Beech  streets  and  designated  as 
Lot  No.  29  on  the  plan  submitted  with  your  petition.    The  other  parcel 
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is  located  on  the  easterly  side  of  the  Nantucket  Central  Railroad  be- 
tween the  railroad  and  high-water  mark  and  between  Pine  and  Elm 
streets  designated  as  Lots  Xos.  3,  4,  5,  6,  24,  25,  26  and  27  on  the 
plan  entitled  "Map  of  Siasconset,  Mass.  Scale  100  Feet  to  1  Inch. 
W.  F.  Codd,  December  1901." 

The  Board  has  also  considered  your  application  for  its  advice 
relative  to  the  proposed  general  plan  of  sewerage  and  sewage  disposal 
for  the  village  and  the  location  of  the  filter  beds.  It  is  desirable  to 
move  these  filter  beds  to  as  great  a  distance  from  the  village  as 
practicable,  and  from  your  further  study  it  appears  that  you  now 
propose  to  locate  these  beds  250  feet  farther  south  and  about  100  feet 
farther  east  than  the  location  shown  on  the  plans  presented.  This 
increased  distance  of  the  filter  beds  from  the  village  should  be  sufficient 
to  prevent  odors  from  them  being  noticeable  at  any  house  in  the 
neighborhood.  If  these  beds  are  maintained  in  proper  condition,  it  is 
unlikely  that  any  odor  from  them  will  be  noticeable  at  any  dwelling 
house,  but,  in  case  any  objection  should  arise,  it  is  practicable  to  apply 
the  sewage  to  the  filter  beds  beneath  the  surface,  as  is  done  at  other 
filtration  areas  in  the  State  and  thus  prevent  any  objection  from 
odors  escaping  from  these  beds.  It  would  be  an  advantage  in  any  case 
to  plant  trees  and  shrubs  around  the  area  to  screen  it  from  view. 

Norfolk  (State  Hospital). 

Oct.  29,  1914. 

To  the  State  Board  of  Charity,   State  House,   Boston,   Mass.,   Mr.    Robert  W.    Kelso, 

Secretary. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  whether 
the  conditions  of  sewage  disposal  now  existing  at  the  administration 
group  of  buildings  at  the  Norfolk  State  Hospital  constitute  a  menace 
to  the  health  of  the  inmates,  the  Acting  Commissioner  of  Health  has 
caused  the  locality  to  be  examined. 

It  appears  that  the  sewage  of  the  administration  buildings,  contain- 
ing a  population  of  about  150,  is  now  discharged  upon  a  side  hill  at  a 
point  about  280  feet  from  the  laundry  building  and  somewhat  over 
550  feet  from  the  administration  building.  From  this  point  the  sewage 
passes  through  a  ditch  dug  in  the  gravelly  soil  and  disappears  into  the 
ground  within  about  150  feet  of  the  point  of  discharge. 

The  conditions  at  the  time  of  this  examination  were  not  such  as  to 
be  objectionable  to  the  inhabitants  of  the  buildings  nearest  to  the  place 
of  sewage  disposal,  and  no  sewage  appeared  to  be  finding  its  way  into 
any  adjacent  stream.  The  conditions  for  disposing  of  sewage  in  this 
way  at  the  time  of  this  examination  were,  however,  especially  favor- 
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able,  and  it  is  possible  that  the  conditions  would  be  quite  different  at 
other  seasons  of  the  year,  especially  in  wet  weather  in  the  spring. 

The  filtration  works  now  under  construction  appear  to  be  satis- 
factorily located  and  the  area  of  filters  proposed  would  be  adequate 
for  the  present  requirements  of  the  administration  buildings,  but  if  the 
population  of  the  buildings  tributary  to  this  area  is  to  be  increased  in 
the  near  future,  as  is  understood,  it  would  be  essential  to  enlarge 
materially  the  size  of  this  filtration  area.  It  is  advisable  in  any  case, 
since  the  laundry  waste  is  to  continue  to  be  disposed  of  at  this  place, 
to  increase  the  area  of  filters  to  at  least  .4  of  an  acre  for  present  needs, 
and  if  the  population  should  be  doubled,  the  area  should  be  pro- 
portionately increased. 

It  is  advisable  that  the  filters  be  constructed  with  five  feet  of  filter- 
ing material  over  the  underdrains,  since  it  is  probable  that  with 
efficient  distribution  of  the  sewage  it  will  be  unnecessary  to  continue 
secondary  filtration  after  the  filters  have  been  in  use  for  a  time  and 
the  secondary  filters  can  be  used  for  the  regular  sewage. 

The  method  of  sewage  disposal  at  the  group  of  buildings  known  as 
the  Oval  appears  to  be  operating  satisfactorily  at  the  present  time. 
The  disposal  of  the  sewage  of  the  employees'  headquarters  and  the 
farm  headquarters  did  not  appear  to  be  creating  objectionable  con- 
ditions at  the  present  time,  though  the  efiluent  pipe  at  the  em- 
ployees' headquarters  requires  repair. 

The  water  supply  of  the  Oval  Group  is  located  rather  near  the 
buildings  and  the  present  care  should  be  continued  in  order  to  prevent 
danger  of  pollution  of  this  supply.  When  analyzed  recently  the  water 
was  found  to  be  of  good  quality. 

The  well  at  the  farm  group  is  badly  polluted  and  unsafe  for  domestic 
use.    The  further  use  of  this  well  should  be  discontinued. 

NORTHAMPTOX     (HAMPSHIRE     CoUNTY     TUBERCULOSIS     HoSPITAl). 

Aug.  5,  1914. 
To  the  Hampshire  County  Commissioners,  Mr.  E.  E.  Davis,  Engineer,  Northampton,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
July  28,  1914,  the  following  application  for  advice  relative  to  the  dis- 
posal of  sewage  from  the  Hampshire  County  tuberculosis  hospital  in 
Northampton:  — 

I  am  sending  you  enclosed  a  print  of  the  Hampshire  County  Tuberculosis 
Hospital  property  showing  the  general  location  of  the  source  of  water  supply 
and  the  approximate  proposed  location  of  filter  beds. 

The  present  hospital  is  planned  for  40  patients  which,  when  full  v>nR  mean 
probably  60  people  in  all  at  the  institution. 


178  STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 

There  is  ample  fall  from  the  buildings  to  the  proposed  location  of  the  filters 
and  also  from  there  to  Mill  River. 

Tliis  very  hastily  prepared  sketch  of  the  filter  beds  is  little  more  than  a  sug- 
gestion of  what  the  Board  want  to  have  approved,  many  of  the  details  still 
remain  to  be  worked  out. 

The  sludge  tank  will  probably  be  located  some  distance  (100'±)  from  the 
filter  beds  and  at  such  elevation  that  the  sludge  may  be  discharged  onto  a 
small  filter  from  which  the  effiuent  may  pass  in  the  same  pipe  as  the  main  effluent, 
to  Mill  River. 

Whether  or  not  this  sludge  will  be  discharged  onto  a  filter  or  otherwise  dis- 
posed of  is  at  present  undecided. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plans  presented. 

The  Board  is  informed  that  it  is  probable  the  number  of  patients 
and  attendants  in  the  hospital  will  amount  to  about  60,  and  it  is 
advisable  under  the  circumstances  to  provide  for  a  quantity  of  sewage 
amounting  to  about  6,000  gallons  per  day.  With  this  quantity  of 
sewage  the  settling  tank  would  be  of  greater  capacity  than  is  required 
for  thorough  sedimentation  of  the  sewage.  It  is  advisable  that  the 
tank  be  made  much  smaller  so  as  to  provide  only  for  the  removal  of 
the  heavier  solids  and  that  a  dosing  tailk  be  provided  for  regulating 
the  discharge  to  the  filters. 

The  area  of  filter  beds  proposed  would  be  inadequate  for  the  treat- 
ment of  all  of  the  sewage  of  the  hospital  when  used  to  its  full  capacity, 
and  it  is  advisable  to  construct  at  least  5,000  square  feet  of  filtering 
area  for  the  treatment  of  the  sewage  in  order  that  the  sewage  may  be 
purified  adequately  at  all  times. 

The  location  of  the  filters  appears  to  be  the  best  that  it  is  practicable 
to  adopt.  The  region  about  them  already  contains  a  large  number  of 
pine  trees,  and  the  trees  about  the  filters  should  be  carefully  preserved. 
It  is  understood  that  the  material  to  be  used  for  the  construction  of 
the  filters  is  to  be  taken  from  a  gravel  pit  of  the  electric  railway 
company  a  short  distance  southeast  of  the  village  of  Leeds.  An 
analysis  of  material  from  this  sand  bank  shows  that  sand  of  satis- 
factory quality  can  be  obtained  here  for  the  purification  of  sewage. 

The  plan  on  the  whole,  with  the  modifications  suggested,  is  in  the 
opinion  of  the  Board  a  suitable  one  for  the  disposal  of  the  sewage  of 
the  institution,  and  if  the  works  are  properly  constructed  will  provide 
adequately  for  the  purification  of  the  sewage  of  the  proposed  hospital 
at  all  times. 
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North  Attleborough. 

To  the  Board  of  Sewer  Commissioners,  North  Attleboroiigh,  Mass.  ' 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  water  discharged  through  the  underdrain  system  beneath  the 
sewers  at  North  Attleborough  into  Mire  Brook,  the  State  Board  of 
Health  has  caused  the  locality  to  be  examined  and  a  sample  of  the 
underdrainage  water  discharging  from  the  pipe  on  March  27,  1914,  to 
be  analyzed. 

The  results  of  the  analysis  show  that  this  water  has  in  general  the 
characteristics  of  a  well  purified  sewage  effluent.  It  is  nearly  clear 
and  colorless  and  has  little  or  no  odor,  and  the  quantity  of  organic 
matter  present  is  not  excessive.  In  the  condition  in  which  it  was  found 
at  this  time,  its  discharge  into  a  local  water  course  does  not  appear 
likely  to  cause  injury  to  health,  provided  the  water  course  is  of 
sufficient  size  and  depth  to  avoid  causing  overflow  of  adjacent  lands 
and  the  creation  of  objectionable  pools. 

It  is  possible  that  conditions  may  be  different  at  other  seasons  of  the 
year,  and  the  Board  will,  upon  request,  make  a  further  examination  at 
a  later  time,  if  you  desire.  It  would  be  advisable  also  to  observe  the 
character  of  this  water  by  means  of  analysis  from  time  to  time  to  de- 
termine to  what  extent  its  quality  may  vary.  The  Board  will  make 
the  necessary  analyses  of  the  water  to  determine  its  quality  and  will 
provide  receptacles  for  the  purpose,  if  your  department  will  under- 
take the  collection  of  the  samples  at  such  times  as  the  Board  may 
designate. 

To  the  Board  of  Health,  North  Attleborough,  Mass.  '       ' 

Gentlemen:  —  In  accordance  with  your  request,  an  examination 
has  been  made  of  the  conditions  along  Fisher  Street  and  a  sample 
collected  for  analysis  from  the  manhole  on  the  surface  water  drain 
at  the  corner  of  Fisher  and  Smith  streets. 

The  results  of  the  examination  show  that  the  flow  in  the  drain  at 
this  time  is  domestic  sewage  of  the  usual  character,  and  the  examina- 
tion of  the  locality  shows  that  sewage  probably  seeps  into  the  drain 
through  cesspools  constructed  in  its  neighborhood,  and  it  is  also 
probable  that  sewage  is  discharged  directly  into  the  drain  at  several 
points. 

The  soil  in  the  vicinity  of  the  houses  along  Fisher  Street  between 
Smith  Street  and  Mt.  Hope  Street  appears  to  be  of  an  impervious 
character  and,  according  to  the  information  you  have  submitted,  this 
impervious  material  extends  to  a  depth  of  six  to  eight  feet. 
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Under  the  existing  conditions  it  is  evidently  impracticable  to  dispose 
of  sewage  in  cesspools  satisfactorily  without  using  the  surface  drain  as 
a  sewer.  The  best  practicable  plan  of  improving  the  sanitary  con- 
ditions in  this  region  and  preventing  nuisances  from  the  present 
method  of  disposing  of  the  sewage  will  be  to  construct  a  sewer  along 
Fisher  Street  to  connect  with  the  town  sewerage  systems,  plans  for 
which  have  already  been  made,  and  to  discharge  into  it  all  of  the 
sewage  from  the  houses  along  this  street. 

Peabody  (See  Salem).        , 

Peabody  (Densten  Hair  Company). 

Sept.  9,  1914. 
To  the  Commission  of  Public  Works,  Peabody,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
May  14,  1914,  the  following  application  for  advice  relative  to  the 
deposit  of  sludge  in  the  sewer  in  Lynnfield  Street,  believed  to  be  due 
to  solid  matters  discharged  into  the  sewer  in  the  wastes  from  the 
works  of  the  Densten  Hair  Company'. 

In  accordance  with  instructions  received  from  you  during  our  conversation 
of  the  7th  instant,  the  Commission  of  Public  Works  wishes  me  to  call  your 
attention  to  the  case  of  the  Densten  Hair  Co.  of  this  town.  This  company  is 
located  off  Lynnfield  street  and  its  settling  tanks  have  a  capacity  of  about 
13,000  gallons.  The  discharge  from  the  factory  averages  91,000  gallons  per 
day,  the  flow  at  times  being  at  the  rate  of  121,500  gallons  per  day  of  12  hours. 
The  tank  is  divided  into  three  compartments  and  when  any  one  is  being  cleaned 
only  two  are  in  operation.  It  has  been  observed  that  while  cleaning,  quite  a 
little  of  the  waste  is  passed  directly  into  the  sewer  without  treatment  what- 
ever. 

The  sewer  on  Lynnfield  street  is  a  15  inch  pipe  and  while  cleaning  it  during 
the  last  week  we  found  seven  inches  of  sludge  in  every  manliole  as  far  as  we 
have  gone,  a  distance  of  about  3,000  feet.  The  pipe,  from  the  amount  of  sludge 
taken  out,  appears  to  be  in  as  bad  if  not  worse  condition,  in  one  place  it  being 
almost  impossible  to  push  rods  through.  These  conditions  prevail  for  at  least 
three-quarters  of  a  mile  further  down  the  line,  the  sewage  at  times  back  flooding 
the  manholes  so  that  it  flows  on  to  the  street  and  backs  into  other  factories. 

The  sludge  in  this  section  is  of  exactly  the  same  nature  as  that  taken  out 
near  the  Densten  Hair  Co.  and  I  assume  that  it  all  comes  from  that  factory. 
This  company  has  been  notified  many  times  in  the  last  year  by  our  inspector 
in  regard  to  the  conditions,  but  has  taken  no  notice  whatever  of  any  notifica- 
tion or  recommendation  contained  therein. 

We  hope  to  hear  shortly  from  you  in  regard  to  this  matter,  as  there  are  several 
other  cases  which  we  would  like  to  take  up  in  the  hope  of  bettering  conditions 
here. 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  181 

A  careful  examination  of  the  works  was  made  soon  after  your 
application  was  received,  and  it  was  then  found  that  an  addition  to 
the  settling  tank  was  under  construction  at  the  works  of  the  Densten 
Hair  Company,  and  the  further  examination  of  the  conditions  was 
postponed  until  this  addition  had  been  completed. 

Recently  the  effect  of  the  larger  settling  tank  at  these  works  has 
been  carefully  observed,  and  it  appears  that  with  the  changes  that 
have  recently  been  made  the  settling  tank  is  more  effective  in  the 
removal  of  suspended  matters  from  these  wastes  than  was  the  case 
under  the  conditions  existing  last  May.  This  enlargement,  however, 
is  not  as  great  as  recommended  by  the  State  Board  of  Health  in  its 
communication  to  you  under  date  of  February  5,  1914.  It  is  not 
practicable  yet  to  determine  whether  in  the  operation  of  the  tank  the 
entrance  of  considerable  quantities  of  sludge  into  the  sewer  will  be 
prevented,  but  there  seems  to  be  little  reason  to  doubt  that  with  the 
modification  in  the  present  method  of  operating  the  tank  the  discharge 
of  waste  containing  an  excessive  quantity  of  sediment  into  the  sewer 
can  be  prevented  if  the  necessary  care  is  given  to  the  operation  of 
this  tank. 

The  change  which  seems  to  be  required  at  the  present  time  is  in  the 
method  of  disposing  of  the  liquor  and  sludge  drawn  out  of  the  different 
compartments  of  the  present  settling  tank  when  these  compartments 
are  cleaned.  At  the  present  time  when  one  of  these  compartments  is 
to  be  cleaned  the  waste  liquors  are  by-passed  through  a  trough  and 
the  supernatant  liquor  from  the  compartment  is  then  drawn  into  a 
trough  below  the  bottom  of  the  tank  and  discharged  into  another 
tank  at  a  lower  level  connected  directly  with  the  sewer. 

Observations  of  the  operation  of  this  tank  indicate  that  considerable 
quantities  of  sludge  are  in  this  way  drawn  off  into  the  lower  tank  and 
are  thence  carried  into  the  sewer  through  the  direct  connection  there- 
with. 

It  is  recommended  that  the  connection  between  this  lower  tank  and 
the  sewer  be  cut  off  and  that  provision  be  made  whereby  all  of  the 
supernatant  liquor  from  this  tank  will  be  pumped  back  at  all  times 
into  the  main  settling  tank.  The  sludge  from  this  lower  tank  can 
then  be  removed  and  disposed  of  in  connection  with  the  sludge  from 
the  other  compartments.  With  this  change  it  is  probable  that  the 
amount  of  solid  matter  reaching  the  sewer  will  be  materially  reduced, 
and  when  the  change  has  been  made  a  further  examination  should 
then  be  made  to  determine  whether  sludge  is  again  accumulating  in 
the  sewer.  If  any  further  difficulty  is  experienced  in  the  operation  of 
this  sewer  on  account  of  deposits,   we  shall  be  pleased  to  take  the 
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matter  up  again  upon  your  request  and  determine  whether  further 
improvements  are  required  to  prevent  any  further  difficulty  in  the 
operation  of  the  sewer. 


Peabody  (Thayer-Foss  Company). 


Dec.  2,  1914. 


To  the  Commissioner  of  Public  Works,  Peabody,  Mass. 

Gentlemen:  —  In  response  to  your  request  received  through  your 
engineer,  Mr.  Emerson,  for  advice  as  to  proposed  settling  tanks  for 
use  at  the  tannery  of  the  Thayer-Foss  Company  on  Grove  Street  and 
as  to  their  probable  efficiency,  the  Commissioner  of  Health  has  caused 
the  locality  to  be  examined  and  has  considered  the  plans  presented. 

The  sketches  submitted  are  designed  only  to  give  a  general  idea  of 
the  proposed  plant.  They  provide  for  four  tanks  having  an  aggregate 
capacity  of  68,000  gallons,  or  about  85  per  cent,  of  the  total  flow  of 
waste  from  the  tannery  when  operating  under  usual  conditions.  The 
plan  provides  also  for  a  coke  strainer  between  the  third  and  fourth 
tanks  which  is  to  be  about  15  feet  long,  18  inches  wide,  and  one  foot 
thick,  the  details  of  which  have  not  yet  been  worked  out.  The  tanks 
are  to  be  provided  with  pyramid-shaped  bottoms  with  sumps  3  feet 
square  and  13^  feet  deep,  from  which  the  sludge  will  be  pumped. 

The  circumstances  of  the  location  are  such  that  the  area  available 
for  use  for  sedimentation  tanks  is  quite  limited,  but  there  is  no 
question  that  if  tanks  of  a  capacity  of  68,000  gallons,  as  proposed, 
shall  be  provided  they  will,  if  properly  constructed  and  operated, 
provide  for  the  efficient  sedimentation  of  all  of  the  waste  discharged 
from  this  factory,  unless  the  amount  of  work  done  at  this  tannery 
should  be  materially  increased.  The  efficiency  of  these  tanks  will 
depend  very  largely  upon  the  care  exercised  in  the  final  design  and 
construction  of  the  works  and  the  care  with  which  they  are  operated. 
Tanks  with  sloping  bottoms,  unless  the  slope  exceeds  considerably  45°, 
are  often  difficult  to  clean,  since  the  sludge  is  liable  to  collect  upon  a 
sloping  bottom  and  not  readily  flow  into  the  sump.  In  that  case  the 
removal  of  the  sludge  would  be  a  somewhat  difficult  process  which 
might  result  in  neglect  to  remove  the  sludge  as  frequently  as  desirable. 

It  is  also  important  that  the  coke  screen  be  so  designed  and  con- 
structed that  the  coke  can  be  removed  whenever  cleaning  becomes 
necessary  and  new  material  provided.  It  is  probable  that  a  thinner 
strainer  and  one  which  is  divided  into  several  parts  would  be  less 
cumbersome  to  handle  and  would  serve  the  purpose  fully  as  well  as 
the  screen  suggested. 

The  plan  of  discharging  the  sludge  from  the  various  tanks  into  a 
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single  sludge  tank  for  concentration  is  an  excellent  one,  provided  the 
latter  tank  is  so  situated  that  any  overflow  from  it  can  pass  into  one 
of  the  main  settling  tanks.  The  size  of  the  proposed  inlet  and  outlet 
pipes  and  all  other  details  should  receive  careful  consideration  in  the 
final  design. 

It  is  recommended  that  before  the  works  are  constructed  detail 
plans  be  prepared  under  the  direction  of  an  engineer  of  experience  in 
such  matters  and  that  the  work  be  carried  out  in  accordance  with 
such  carefully  prepared  plans. 

QuiNCY  (Metropolitan  Water  and  Sewerage  Board). 

June  4,  1914. 
To  the  Metropolitan  Water  and  Sewerage  Board,  Mr.  William  N.  Davenport,  Secretary. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  a  relief 
outlet  from  the  high-level  sewer  at  Nut  Island,  Quincy,  the  State 
Board  of  Health  has  considered  the  necessity  of  an  emergency  outlet 
for  mingled  sewage  and  storm  water  at  this  place  and  has  examined 
the  plan  presented. 

The  high-level  sewer  system  is  receiving  temporarily  a  considerable 
amount  of  storm  water  from  systems  of  combined  sewers,  and  in  con- 
sequence the  maximum  flow  of  sewage  rises  at  times  to  the  capacity 
of  the  two  outfall  pipes  at  present  in  use  for  discharging  the  sewage 
into  the  deep  water  off  Peddock's  Island.  It  appears  to  be  desirable, 
while  the  separation  of  sewage  from  storm  water  is  being  completed  in 
districts  tributary  to  the  high-level  system  now  served  by  combined 
sewers,  to  continue  for  the  present  to  receive  storm  water  from  these 
districts  into  the  high-level  sewer,  and  in  order  to  provide  for  the  dis- 
posal of  the  mingled  sewage  and  storm  water  which  enters  the  system 
at  such  times,  an  additional  outlet  has  become  necessary. 

It  is  evident  from  a  study  of  the  conditions  that  at  first  such  an 
outlet  will  be  used  only  from  time  to  time  in  the  winter  and  spring,  but 
later,  with  increasing  flows,  will  be  used  at  other  seasons  of  the  year 
and  ultimately  will  come  into  constant  use  in  connection  with  the  two 
outlets  already  provided. 

The  plan  now  presented  provides  for  laying  an  additional  outfall 
pipe,  60  inches  in  diameter,  terminating  temporarily  at  a  point  about 
1400  feet  north  of  Nut  Island,  whence  it  can  be  extended  when 
necessary  within  a  few  years  to  a  permanent  outlet  in  the  deep  water 
of  Nantasket  Roads.  The  temporary  outlet  is  to  be  located  1200  feet 
from  mean  low  water  at  a  point  where  the  water  is  a  little  less  than 
20  feet  deep  at  low  water. 
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The  proposed  plan  of  providing  an  additional  outlet  for  sewage 
from  the  high-level  sewer  appears  to  the  Board  to  be  a  reasonable  one 
to  adopt  under  the  circumstances.  The  Board  is  of  the  opinion, 
however,  that  the  pipe  should  be  extended  to  a  permanent  outlet 
within  five  years  from  the  date  hereof,  unless  further  investigation 
toward  the  end  of  that  period  shall  show  that  the  extension  may 
safely  be  postponed  for  an  additional  period  of  time. 


Reading. 

April  22,  1914. 
To  the  Sewerage  Committee,  Reading,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  advice  as  to  a  proposed  system  of  sewage  disposal  for 
the  town  of  Reading  to  be  connected  with  an  outlet  into  the  north 
metropolitan  sewerage  system,  in  which  your  plans  are  outlined  as 
follows : 

Respectfully  represents  the  Sewerage  Committee  of  the  Town  of  Reading 
that  there  is  occasion  for  the  construction  of  a  sewerage  sj^stem  in  said  Town; 
and  that  it  desires  to  dispose  of  its  sewage  through  an  outlet  to  be  constructed 
by  it  into  the  metropohtan  sewer;  and  that  they  bring  this  their  petition  in 
accordance  with  the  pro\'ision  of  section  117,  chapter  75  of  the  Re\ased  Laws 
and  say; 

(1)  That  the  Town  of  Reading  desires  to  construct  a  Sewerage  Sj'stem  which 
can  be  maintained  without  pumping  the  whole  or  any  part  of  the  sewage  con- 
ducted therein;  that  such  a  system  is  possible,  and  the  outlet  of  the  same  could 
be  constructed  at  a  point  in  Brook  Street  in  said  ToAvn. 

(2)  That  said  system  of  sewerage  is  more  specifically  and  technically  de- 
scribed and  set  forth  in  the  letter  to  this  Honorable  Board  from  the  engineers 
of  said  Town  which  together  with  the  plans  for  said  Sewerage  System  are  to 
be  filed  herewith. 

Wherefore  your  petitioners  respectfully  request  that  they  may  receive  in 
due  course  the  recommendation  and  ad\ace  of  this  Honorable  Board  as  the 
law  in  such  cases  provides. 

Accompanying  the  application  is  a  report  of  your  engineers  and  a 
plan  showing  a  system  of  sewers  for  the  town  of  Reading,  upon  which 
an  outlet  is  indicated  into  a  proposed  extension  of  the  Stoneham 
branch  of  the  metropolitan  sewerage  system  on  Brook  Street,  a  short 
distance  south  of  Ash  Street  at  the  boundary  between  Wakefield  and 
Reading.  The  plan  also  indicates  a  point  of  connection  with  an  ex- 
tension of  the  Melrose  branch  of  the  north  metropolitan  sewerage 
system  through  Wakefield  to  the  boundary  line  between  Reading  and 
Wakefield  at  Village  Street.     Subsequently,  further  information  bearing 
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upon  the  matter  of  the  disposal  of  the  sewage  of  the  town  by  one  or 
the  other  of  these  two  plans  was  submitted  for  the  consideration  of 
the  Board. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plans  and  reports  presented. 

Of  the  several  plans  which  have  been  proposed  for  the  discharge  of 
the  sewage  of  Reading  into  the  north  metropolitan  sewerage  system 
through  the  town  of  Wakefield,  all  but  one  include  the  utilization  for 
a  part  of  the  distance  of  an  existing  sewer  in  the  town  of  Wakefield 
which,  in  case  either  of  these  plans  were  adopted,  would  presumably 
be  purchased  by  the  north  metropolitan  district.  This  sewer  extends 
from  a  connection  with  the  metropolitan  sewer  at  the  Melrose-Wake- 
field boundary  to  Railroad  Street  near  Wakefield  Junction,  a  distance 
of  10,035  feet,  or  nearly  two  miles.  The  sewer  has  good  grades,  the 
lower  portion  being  laid  on  a  grade  of  1  in  600,  and  the  upper  portion 
1  in  900,  and  its  capacity  is  sufficient  for  the  removal  of  the  sewage 
of  Reading  in  addition  to  that  of  Wakefield  until  the  population  of 
these  towns  becomes  considerably  greater  than  at  the  present  time. 
At  the  Melrose  boundary  line  the  invert  of  the  Wakefield  sewer  is  at 
elevation  171.0,  while  at  its  upper  end  at  Railroad  Street  its  elevation 
is  183.37. 

One  of  the  plans  suggested  for  disposing  of  the  sewage  of  Reading 
through  this  sewer  provides  for  extending  the  sewer  through  Wakefield 
northwesterly  from  its  present  terminus  through  North  Avenue  and 
private  land  to  the  junction  of  Village  and  Washington  streets  in 
Reading,  the  upper  portion,  —  that  is,  the  portion  north  of  the  Read- 
ing line,  —  to  be  constructed  of  course  by  the  town  of  Reading.  At 
its  upper  end,  the  invert  of  this  sewer  would  be  at  elevation  190.0. 
This  sewer  would  have  a  grade  of  1  in  1760  and  a  sufficient  carrying 
capacity  for  a  population  considerably  larger  than  that  of  Reading  at 
the  present  time,  but  the  velocity  of  flow  in  the  sewer,  when  flowing 
full  or  half  full,  would  probably  not  exceed  1.5  feet  per  second. 

According  to  the  profile  submitted,  this  sewer  for  a  distance  of 
1300  feet  north  of  the  tracks  crossing  North  Avenue  to  the  ice  houses 
of  the  Boston  Ice  Company  at  Lake  Quannapowitt  would  be  con- 
structed with  its  bottom  averaging  only  about  one  foot  below  the 
present  surface  of  the  marsh,  through  which  it  apparently  is  to  pass, 
while  for  the  next  2600  feet  its  bottom  would  be  above  the  surface 
of  the  marsh  in  some  places  as  much  as  2}^  feet.  It  is  proposed  to 
build  these  portions  of  the  sewer  on  a  concrete  foundation  and  to 
cover  it  with  an  embankment.  The  sewer  would  pass  through  several 
culverts  in  Reading  and  Wakefield  which  convey  the  waters  of  tribu- 
taries of  the  Saugus  River  into  Lake  Quannapowitt. 
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A  sewer  constructed  in  accordance  with  this  plan  would  be  capable 
of  receiving  by  gravity  the  sewage  from  about  800  acres  within  the 
watershed  of  the  Saugus  River  and  about  160  acres  outside  of  that 
watershed  within  the  limits  of  the  town  of  Reading.  In  a  communica- 
tion of  your  engineers  attention  is  called  to  a  number  of  serious  ob- 
jections to  this  plan  as  follows:  — 

,  .  .  There  is  no  plan  to  indicate  where  the  sewer  wiU  be  laid  in  Wakefield. 
If  the  same  plan  is  followed  as  is  proposed  for  Pi,eading  then  the  Metropolitan 
sewer  vstU  have  to  be  laid  outside  of  North  Ave.  in  Wakefield  for  a  distance  of 
about  2400  feet,  at  which  point,  apparently  it  can  be  brought  back  into  the 
street.  The  total  distance,  in  which  the  outlet  sewers  would  be  laid  outside 
and  adjacent  to  the  street,  is  probabh'  about  4500  feet.  This  main  sewer 
will  have  to  be  laid  near  the  level  of  the  soft  marsh  and  loaded  with  an  em- 
bankment of  a  sufficient  depth  to  cover  it.  The  ground  adjacent  to  Village 
Street  in  Reading  and  North  Ave.  in  Wakefield  is  exceedingly  soft  and  a  sewer 
laid  under  such  conditions,  imless  a  sohd  foundation  is  pro^'ided,  would  pre- 
sumably be  much  disturbed  in  respect  to  grades  after  the  filling  has  been  placed 
over  it. 

It  is  not  reasonable  to  suppose  that  the  authorities  of  either  Reading  or 
Wakefield  or  the  owners  of  the  land  would  readily  assent  to  an  unsightly  sewer 
embankment  along  the  main  highwa}'  at  a  higher  elevation.  Several  streets 
in  the  low  hing  part  of  the  ^-iUage  of  Reading  will  be  seriously  affected  if  the 
main  sewer  at  Village  and  Washington  Streets  is  placed  at  grade  190.  The 
stuface  of  these  streets  wiU  have  to  be  graded  and  adjacent  property  much 
disturbed.  ...  In  still  further  criticising  .  .  .  (the)  .  .  .  plan,  we  do  not  want 
to  lose  sight  of  the  sanitary'  features  of  sewers  laid  at  sufficient  depth  to  drain 
the  subsoil  and  make  the  cellars  dr\'. 

While  the  elevation  of  190  at  the  junction  of  VUlage  and  Washington  Streets 
wiU  furnish  a  main  sewer  from  that  point  to  connect  with  the  main  sewer  in 
Wakefield  on  a  grade  of  3  feet  in  a  mile,  it  is  too  liigh  to  care  for  a  larger  part 
of  this  eastern  area  of  the  %illage  of  Reading,  in  a  proper  manner.  .  .  . 

Furthermore,  the  sewer  would  not  serve  by  gravity  other  large 
areas  in  the  southeastern,  eastern  and  northeastern  sections  of  the 
town.  These  areas  are  for  the  most  part  at  present  sparsely  popu- 
lated, but  if  the  town  continues  to  grow,  sewerage  may  be  needed  in 
these  areas  at  no  distant  time  in  the  future,  and  pumping  would  be 
necessary  whenever  sewerage  is  required  in  those  areas. 

Further  studies  by  your  engineers  indicate  that  a  sewer  might  be 
laid  from  a  point  some  586  feet  below  the  upper  end  of  the  Wakefield 
sewer  to  the  junction  of  John  and  Green  streets  in  Reading,  and  by 
reducing  the  grade  to  1  in  2110  the  invert  of  this  sewer  at  the  upper 
end  would  be  at  elevation  188.08,  or  1.92  feet  lower  than  the  elevation 
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of  the  invert  under  the  plan  already  considered.  A  sewer  laid  on  a 
grade  of  1  in  2110  would  have  a  very  low  velocity  and,  if  built  of  the 
size  suggested,  —  20  inches  in  diameter,  —  would  have  a  capacity 
hardly  more  than  sufficient  for  the  present  requirements  of  the  town 
in  case  there  should  be  considerable  leakage  into  the  town  system 
when  completed,  as  is  usually  the  case  in  towns  in  which  there  are 
considerable  areas  of  low  ground  as  in  Reading.  Such  a  sewer  would 
be  inadequate  for  the  requirements  of  the  town  and,  on  account  of  the 
low  velocity  of  flow,  it  would  be  apt  to  give  serious  trouble  on  account 
of  deposits,  especially  in  case  the  sewage  should  contain  manufacturing 
wastes  having  considerable  suspended  matter. 

The  area  in  Reading  that  could  be  served  by  this  plan  would  be 
about  50  per  cent,  greater  than  that  of  the  plan  previously  considered 
with  a  sewer  having  its  invert  at  the  upper  end  at  grade  190,  but  it 
would  not  provide  for  the  disposal  by  gravity  of  the  sewage  of  large 
areas  east  and  north  of  the  village  which  may  require  sewerage  at  no 
very  distant  time  in  the  future. 

An  investigation  has  also  been  made  of  the  practicability  of  con- 
structing a  new  line  of  sewer  from  the  metropolitan  sewer  at  the 
Melrose-Wakefield  line  directly  to  Reading  at  a  lower  level  than  the 
existing  Wakefield  sewer.  By  this  plan  the  invert  of  the  sewer  at  the 
Melrose-Wakefield  boundary  would  be  at  elevation  170.92  and  at 
the  Reading-Wakefield  boundary  at  elevation  182,  and  if  continued  to 
the  junction  of  John  and  Village  streets  in  Reading,  its  invert  at  that 
point  would  be  at  elevation  about  183.  The  grade  of  the  sewer  would 
be  1  in  1700,  but  the  velocity  would  be  low  and  the  carrying  capacity, 
while  greater  than  that  of  the  other  plans  thus  far  mentioned,  would 
be  less  than  is  desirable  for  the  disposal  of  the  sewage  of  a  growing 
town  having  the  present  population  of  the  town  of  Reading.  The 
elevation  of  this  sewer  at  its  upper  end  would  be  much  lower  than 
that  of  either  of  the  others  proposed,  but  as  it  would  have  no  ad- 
vantages over  the  disposal  of  the  Reading  sewage  through  the  branch 
of  the  metropolitan  sewer  in  the  town  of  Stoneham  and  as  the  cost 
would  apparently  be  much  greater  than  by  the  Stoneham  route,  the 
plan  does  not  appear  to  be  an  advantageous  one  to  adopt. 

The  disposal  of  the  sewage  of  Reading  into  an  extension  of  the 
Stoneham  branch  of  the  metropolitan  sewer  would  require  an  extension 
of  that  branch  from  the  present  metropolitan  sewer  at  Hill  Street  in 
Woburn  near  the  Woburn-Stoneham  boundary  northerly  through 
Stoneham  and  a  portion  of  Wakefield,  passing  beneath  Bear  Hill  to 
Brook  Street  in  Reading.  A  preliminary  study  of  this  extension  has 
already  shown  that  if  this  sewer  were  laid  on  a  grade  of  1  in  1500  it 
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could  be  extended  so  as  to  reach  Village  and  John  streets  in  Reading 
with  its  invert  at  elevation  181.15. 

A  further  examination  by  the  Board  of  the  available  plans  and 
profiles  indicates  that  this  sewer  might  be  laid  upon  a  grade  of  1  in 
1000  at  a  somewhat  lower  level  and  reach  the  junction  of  Village  and 
John  streets  in  Reading  with  its  invert  at  elevation  178,  or  even  lower 
if  deemed  necessary  or  desirable.  This  plan,  according  to  preliminary 
investigation  by  the  engineers  of  the  town  of  Reading,  would  provide 
for  the  sewerage  by  gravity  of  large  areas  east  and  north  of  the 
village  of  Reading  which  may  become  populated  to  such  an  extent  as 
to  require  sewerage  at  no  distant  time  in  the  future,  and  the  proposed 
sewer  would  be  at  a  sufficiently  low  level  to  avoid  the  necessity  of 
raising  the  level  of  any  of  the  streets.  It  would  avoid  the  construction 
of  a  sewer  in  an  embankment  across  the  marshes  and  would  avoid 
danger  of  interference  with  existing  drainage  channels. 

The  total  area  in  Reading  that  could  be  served  by  this  sewer  by 
gravity  would  be  about  2390  acres,  of  which  about  2060  acres  are 
within  the  Saugus  River  watershed.  The  area  served  in  Reading 
would  be  about  23^  times  the  area  that  could  be  served  by  gravity 
through  a  connection  with  the  Wakefield  sewer,  assuming  that  the 
invert  of  the  latter  sewer  at  its  upper  end  in  Reading  would  be  at 
grade  190. 

The  length  of  a  main  sewer  from  John  Street  in  Reading  to  a  con- 
nection with  a  metropolitan  sewer  in  Brook  Street  east  of  Ash  Street 
would  be  considerably  greater  than  the  length  of  a  sewer  from  John 
Street  in  Reading  to  a  connection  with  a  metropolitan  sewer  extended 
from  the  Wakefield  sewer  at  Wakefield  Junction  to  the  Wakefield- 
Reading  line,  and  the  actual  cost  to  the  town  of  Reading  of  the  con- 
struction of  a  main  sewer  alone  to  a  connection  with  the  metropolitan 
sewer  at  Brook  Street  would  be  greater  than  the  cost  of  laying  a  main 
sewer  to  connect  with  the  metropolitan  sewer  in  or  near  Village  Street 
at  the  Wakefield  boundary;  but  in  the  latter  case  the  cost  of  raising 
the  grades  of  streets  and  other  changes  required  by  the  higher  level 
of  the  Wakefield  connection  would  increase  materially  the  cost  of  that 
connection,  so  that,  so  far  as  the  town  of  Reading  is  concerned,  it  is 
probable  that  the  actual  cost  of  a  connection  with  an  extension  of  the 
Stoneham  sewer  at  Brook  Street  would  be  less  than  a  connection  with 
a  sewer  through  Wakefield.  Moreover,  in  the  latter  case  the  greater 
part  of  Reading  could  be  provided  with  sewerage  by  gravity,  while  if 
the  connection  were  made  through  Wakefield,  the  sewage  of  large 
areas  in  Reading  would  have  to  be  pumped. 

The  comparative  cost  to  the  metropolitan  district  of  disposing  of  the 
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sewage  of  Reading  into  the  metropolitan  system  by  the  two  methods 
available,  one  through  an  extension  of  the  Stoneham  branch  of  the 
metropolitan  sewer  to  Brook  Street  and  the  other  through  an  ex- 
tension of  the  metropolitan  sewer  in  Melrose  to  the  Reading-Wakefield 
line  at  Village  Street,  utilizing  the  Wakefield  sewer,  cannot  be  very 
definitely  determined  with  the  information  at  present  available.  The 
construction  of  a  sewer  from  Reading  to  connect  with  the  main  sewer 
of  the  town  of  Wakefield  involves  the  possibility  of  considerable 
interference  with  the  drainage  of  low  lands  between  Reading  and 
Wakefield  and  of  claims  for  damages  on  account  of  the  high  level  of 
the  sewer,  and  it  is  probable,  so  far  as  can  be  judged  from  the  in- 
formation available,  that  the  cost  to  the  district  of  disposing  of  the 
Reading  sewage  into  the  metropolitan  system  through  Stoneham  would 
be  less,  and  possibly  very  considerably  less,  than  in  case  the  Wakefield 
route  were  used. 

In  the  opinion  of  the  Board,  judging  from  the  information  thus  far 
presented,  the  disposal  of  the  Reading  sewage  into  the  metropolitan 
system  through  an  extension  of  the  Stoneham  branch  metropolitan 
sewer  to  the  Reading  boundary  near  Brook  Street  is  likely  to  be  de- 
cidedly the  most  advantageous,  all  things  considered,  for  the  town  of 
Reading,  and  very  probably  also  the  less  expensive  and  more  desirable 
method  for  the  metropolitan  district  to  adopt  in  providing  for  the 
disposal  of  the  sewage  of  that  town. 

It  will  be  necessary  before  the  plan  of  disposing  of  the  sewage  of 
Reading  into  the  metropolitan  sewers  has  been  finally  selected  that 
an  investigation  shall  be  made  by  the  Metropolitan  Water  and 
Sewerage  Board  to  determine  the  best  practicable  location,  grade  and 
elevation  of  the  metropolitan  sewer  that  is  to  receive  the  sewage  of 
Reading.  It  is  of  course  desirable  that  the  new  metropolitan  branch 
shall  serve  the  largest  area  that  it  is  found  practicable  to  make  tribu- 
tary thereto,  and  in  this  connection  it  is  worth  while  that  careful 
consideration  be  given  to  the  possibility  of  serving  also  by  means  of 
this  sewer  certain  portions  of  Wakefield  near  Lake  Quannapowitt. 
There  is  a  considerable  area  in  this  part  of  the  town  of  Wakefield 
which  was  considered  to  be  too  low  to  be  served  by  the  present  Wake- 
field sewerage  system,  and  the  plans  of  sewerage  adopted  by  the  town 
consequently  provided  for  the  disposal  of  the  sewage  of  this  low  area 
and  of  certain  adjacent  areas  in  the  northerly  part  of  Wakefield  by 
pumping  the  sewage  into  the  main  system  of  the  town.  It  is  possible 
that  these  areas  might  be  served  more  advantageously  in  connection 
with  a  main  tributary  of  the  metropolitan  system  built  to  receive  the 
sewage  of  the  town  of  Reading. 
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Salem. 

July  16,  1914. 
To  Mr.  William  O.  Safford,  Chairman,  Board  of  Health,  Salem,  Mass. 

Dear  Sir:  —  In  accordance  with  your  request  of  June  9,  1914,  for 
an  investigation  of  the  overflow  of  sewage  from  a  sewer  in  Peabody 
into  the  North  River,  the  State  Board  of  Health  caused  the  locaUty 
to  be  examined  by  one  of  its  engineers  and  found  that  sewage  from 
the  Peabody  system  was  discharging  into  the  North  River. 

The  conditions  are  no  different  from  what  they  were  when  the 
Board  examined  the  matter  last  year  and  advised  the  city  of  Salem 
and  the  town  of  Peabody  as  to  the  cause  of  the  pollution  of  the  North 
River  and  the  failure  of  the  trunk  sewer  system  to  carry  off  all  of  the 
sewage  at  all  times.  The  matter  has  since  been  taken  up  by  the 
public  works  departments  of  Salem  and  Peabody,  acting  together,  and 
they  are  proposing  to  remove  a  part  of  the  cause  of  this  trouble  by 
requiring  the  installation  of  settling  tanks  at  the  factories  in  Salem 
and  Peabody  which  discharge  manufacturing  wastes  into  the  trunk 
sewer.  The  efficient  relief  of  clogging  in  the  trunk  sewer,  however, 
will  require  also  the  construction  of  a  suitable  pump  well  or  reservoir 
in  the  neighborhood  of  the  pumping  station  which  will  make  it 
practicable  to  keep  the  sewage  in  the  main  Peabody  sewer  at  a  lower 
level,  increase  the  velocity  of  flow,  and  thus  reduce  materially  the 
tendency  to  deposit  which  causes  much  trouble  in  this  sewer.  It  is 
advisable  that  this  necessary'  adjunct  to  the  trunk  sewer  system  be 
provided  at  the  earliest  possible  time. 

Salem  (Forest  River  Park).  j^^t  2,  1914. 

To  Ch.\rles  H.  Cole,  Adjutant  General,  Chief  of  Staff,  Provisional  Troops,  M.  V.  M., 

Salem,  Mass. 

Dear  Sir:  —  In  accordance  with  your  request  the  Board  has 
caused  the  camp  at  Forest  River  Park  to  be  examined  by  one  of  its 
engineers  with  a  view  to  improvement  of  the  sanitary  arrangements 
and  especially  the  disposal  of  the  sewage  and  drainage. 

The  results  of  the  examination  show  that  a  10-inch  sewer  has 
already  been  laid  by  the  city  to  the  entrance  of  the  park  and  that  it 
would  be  practicable  without  special  difficulty  to  extend  this  sewer 
at  a  suitable  grade  through  the  park  to  the  building  now  existing 
there  and  beyond  if  necessary. 

The  best  plan  of  disposing  of  the  sewage  in  the  park  would  probably 
be  to  construct  this  sewer  and  move  the  latrines  from  their  present 
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location  to  locations  over  the  sewer.  The  sewer  should  be  at  least  8 
inches  in  diameter,  but  underneath  the  latrines  the  size  should  be  as 
much  as  12  inches,  and  the  connection  of  the  latrines  with  the  sewer 
should  be  so  made  that  materials  will  find  their  way  into  the  sewer 
and  not  collect  on  the  sides.  A  constant  stream  of  water  should  be 
provided  to  run  through  the  sewer  and  the  sewer  should  be  flushed 
with  larger  quantities  of  water  at  times  when  necessary.  It  is  ad- 
visable to  provide  a  screen  of  iron  or  wooden  bars  about  13^  inches 
apart  below  each  latrine  to  prevent  the  clogging  of  the  sewer  by  rags 
or  other  debris  thrown  into  the  latrines.  It  will  apparently  also  be 
practicable  to  connect  the  water-closets  in  the  present  building  with 
the  sewer  and  thus  make  these  closets  available  for  use. 

The  sewer  can  be  built  very  quickly  as  soon  as  the  materials  are 
assembled  and,  while  no  definite  estimate  of  the  cost  of  construction 
can  be  made  under  the  circumstances,  the  expense  will  probably  not 
exceed  $500  or  $600. 

The  proposed  arrangement  for  disposing  of  the  water  used  in  wash- 
ing clothes  seems  likely  to  be  satisfactory. 

Salem  (R.  H.  Harris  Company). 

To  R.  H.  Harris  Company,  Inc.,  Salem,  Mass.,  Mr.  R.  H.  Harris.  '       ' 

Gentlemen:  •—  Your  letter  of  July  24th,  addressed  to  the  State 
Board  of  Health,  was,  under  the  law  enacted  during  the  last  session  of 
the  legislature  establishing  a  State  Department  of  Health,  referred  to 
the  said  Department  on  August  7th. 

In  response  to  your  request,  the  Acting  Commissioner  of  Health 
has  cavised  an  examination  to  be  made  of  the  method  of  waste  disposal 
in  use  at  your  factory  with  special  reference  to  the  effect  of  waste  dis- 
charged therefrom  in  causing  deposits  in  the  Salem  sewer. 

The  results  of  the  examination  show  that  the  conditions  have  not 
changed  since  the  time  of  the  examination  a  year  ago.  The  settling 
tank  was  then  and  is  now  practically  filled  with  sludge  so  that  only 
the  heavier  matters  arrested  by  the  screens  are  prevented  from  enter- 
ing the  sewers.  This  tank  is  of  course  of  no  practical  value  if  it  is 
allowed  to  become  filled  with  sludge  as  at  the  time  of  the  recent 
examination. 

It  is  recommended  that  the  tank  be  cleaned  out  thoroughly  and 
that  thereafter  it  be  cleaned  out  at  sufficiently  frequent  intervals  to 
prevent  the  accumulation  of  sludge  to  a  considerable  depth  in  its 
bottom.  It  is  very  doubtful  whether  this  tank  is  of  sufficient  capacity 
in  any  case  for  the  proper  sedimentation  of  all  of  the  waste  from  this 
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factory  but,  if  operated  with  care  and  the  sludge  removed  before  it 
has  accumulated  to  a  greater  depth  than  one  foot,  it  may  serve  the 
purpose  satisfactorily  while  the  quantity  of  waste  from  the  factory  is 
no  greater  than  at  the  present  time. 

If  you  will  notify  us  as  soon  as  the  tank  is  thoroughly  cleaned  out 
and  again  in  operation,  a  further  examination  will  be  made  to  de- 
termine its  probable  efficiency  when  properly  operated. 


Salem  and  Peabody. 

Feb.  .5.  1914. 

To  the  Commifi.iion  of  the  City  of  Salem  and  the  Commission  of  Public  Works  of  the  Town 

of  Peabody. 

Gentlemen:  —  In  response  to  your  request  for  regulations  by  the 
State  Board  of  Health  of  the  quality  and  character  of  the  sewage  to  be 
discharged  into  and  through  the  trunk  sewer  used  for  the  disposal  of 
the  sewage  of  vSalem  and  Peabody,  under  the  provisions  of  Chapter 
312  of  the  Acts  of  the  year  1904,  the  Board  has  examined  the  con- 
dition of  the  sewer  and  the  character  of  the  sewage  and  manufacturing 
waste  which  it  now  receives,  either  directly  or  through  tributary 
sewers,  and  has  adopted  such  regulations  as  to  the  nature  and  quality 
of  the  sewage  to  be  disposed  of  through  the  trunk  sewer  as  appear  to 
be  required  for  securing  its  satisfactory  operation  in  the  present 
circumstances.    A  copy  of  these  regulations  is  sent  you  herewith. 

In  addition  to  the  power  given  the  State  Board  of  Health  by  the 
Legislature  to  regulate  the  nature  and  quality  of  the  sewage  to  be  dis- 
charged into  or  through  the  trunk  sewer,  authority  is  given  under  the 
provisions  of  Chapter  43.3  of  the  Acts  of  the  year  1909  to  the  board 
or  officer  having  charge  of  the  sewers  in  cities  and  towns  to  make  such 
regulations  regarding  the  use  of  the  sewers  as  are  necessary  to  prevent 
the  entrance  or  discharge  therein  of  any  substance  which  may  tend  to 
interfere  with  the  flow  of  sewage  or  the  proper  operation  of  the  sewer- 
age system,  etc. 

Under  the  regulations  of  the  Board  relating  to  the  trunk  sewer  and 
under  the  powers  conferred  by  Chapter  433  in  the  matter  of  regulating 
the  discharge  into  local  sewers,  sufficient  power  appears  to  exist  to 
make  it  practicable  to  prevent  the  discharge  into  the  trunk  sewer,  or 
into  local  sewers,  of  any  waste  containing  matters  that  are  likely  to 
cause  trouble  in  the  operation  of  the  sewers. 

One  of  the  main  objects  in  the  construction  of  the  trunk  sewer  and 
its  tributaries  was  the  relief  of  the  North  River  from  excessive  pollu- 
tion, and  such  relief  was  effective  for  a  time,  but  the  condition  of  the 
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river  has  been  very  objectionable  during  the  past  year  on  account  of 
pollution  by  sewage  and  manufacturing  wastes. 

In  the  course  of  the  investigations  by  the  Board,  each  factory  has 
been  examined,  the  character  of  the  wastes  determined  by  analysis, 
with  special  reference  to  the  quantity  of  suspended  matter  in  the 
effluents  discharged  to  the  sewers,  and  the  approximate  quantity  of 
the  manufacturing  waste  at  each  factory  has  been  determined.  At 
most  of  the  factories  settling  tanks  have  been  found  in  use,  which 
are  in  a  few  cases  adequate  and  satisfactory  for  the  proper  sedimenta- 
tion of  the  manufacturing  waste  before  its  discharge  into  the  sewers, 
but  for  the  most  part  the  tanks  are  either  inadequate  or  are  badly 
designed,  and  very  few  of  them  receive  the  care  necessary  for  the 
efficient  sedimentation  of  the  waste  passing  through  them.  In  conse- 
quence, large  quantities  of  suspended  matter  capable  of  removal  by 
sedimentation  are  carried  through  the  settling  tanks  into  the  sewers 
at  many,  if  not  most,  of  the  factories. 

In  many  cases,  also,  not  all  of  the  waste  is  discharged  into  the 
sewers,  a  considerable  quantity  of  it  finding  an  outlet  into  the  North 
River  or  its  tributaries,  either  by  direct  discharge  from  the  factories, 
by  leakage  through  floors,  by  overflows  from  tanks  or  connections,  or 
in  other  ways. 

It  is  essential,  in  the  opinion  of  the  Board,  that  at  each  factory 
connected  with  the  sewers  all  of  the  foul  drainage  shall  be  diverted 
from  the  river  and  discharged  into  the  sewers.  In  order  to  carry  out 
this  requirement  as  fully  as  practicable,  it  will  no  doubt  be  necessary 
to  build  additional  settling  tanks  at  many  of  the  factories,  to  enlarge 
or  remodel  the  tanks  at  other  factories,  and  especially  to  see  that  the 
tanks  are  properly  maintained  and  are  cleaned  at  sufficiently  frequent 
intervals  to  insure  their  most  efficient  operation.  It  will,  furthermore, 
no  doubt  be  necessary  to  rebuild  the  floors  in  some  of  the  buildings 
used  for  manufacturing  and  to  make  other  changes  in  and  about  the 
premises  to  prevent  the  escape  of  manufacturing  waste  into  the  local 
water  courses. 

In  general  the  settling  tanks  should  be  so  designed  and  operated 
that  the  wastes  shall  be  discharged  into  them  at  as  even  a  rate  as 
practicable  and  in  such  a  manner  that  the  discharge  will  not  cause  a 
material  stirring  up  of  the  sediment  in  the  tanks.  This  can  best  be 
secured  generally  by  discharging  the  wastes  into  a  preliminary  tank 
or  well,  from  which  they  will  overflow  into  the  settling  tanks  over  a 
long  weir  or  some  other  device  properly  designed  to  distribute  the  flow 
evenly  along  one  end  of  the  tank.  Suitable  baffles  should  be  provided 
at  points  across  the  tank,  extending  down  from  the  surface  to  intercept 
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floating  material,  and  these  baffles  had  best  be  movable,  since  their 
most  efficient  position  can  best  be  determined  after  trial. 

It  is  advisable,  also,  that  the  wastes  be  passed  finally  through  a 
screen  before  entering  the  sewer.  The  screen  need  not  have  a  very 
fine  mesh,  but  the  mesh  should  be  small  enough  to  prevent  the 
entrance  of  the  larger  particles  of  suspended  matter.  If  the  tanks  are 
properly  operated,  a  screen  can  be  used  in  most  cases  without  requiring 
excessive  attention. 

It  is  usually  a  great  convenience  in  the  operation  of  a  settling  tank 
to  design  the  bottom  in  such  a  way  as  to  facilitate  its  discharge,  and 
especially  the  discharge  of  the  sediment  or  sludge  therefrom,  but  the 
arrangement  of  the  bottom  of  the  tank  will  depend  to  a  considerable 
extent  upon  the  method  adopted  for  the  removal  and  disposal  of  the 
sludge.  The  cost  and  difficulty  of  caring  for  sludge  at  many  of  the 
tanneries  can  probably  be  reduced  materially  by  providing  a  sludge 
tank  into  which  the  sludge  can  be  discharged  from  the  settling  tanks 
for  concentration.  Such  a  tank  should  have  an  overflow  leading  back 
to  one  of  the  settling  tanks,  and  it  can  be  used  to  receive  several 
discharges  of  the  settling  tanks  until  the  sludge  is  materially  con- 
centrated. In  this  way,  the  amount  of  water  to  be  handled  in  con- 
nection with  sludge  disposal  can  at  many  of  the  factories  be  materially 
reduced.  The  sludge  tanks  should  be  so  arranged  that  the  sludge  can 
be  removed  with  the  least  possible  difficult}'  either  directly  to  carts 
for  conveyance  to  its  final  place  of  disposal  or  to  sludge  beds,  where 
it  may  be  deposited  for  a  time  for  drying  previous  to  final  disposal. 

At  some  of  the  factories  where  the  settling  tanks  are  at  too  low  a 
level  to  operate  satisfactorily  under  present  conditions,  it  will  probably 
be  necessary  to  build  tanks  at  a  higher  level  into  which  the  waste  can 
be  pumped  for  sedimentation.  In  such  cases,  a  well-considered  design 
will  usually  result  in  material  economy  in  the  operation  of  the  tanks 
as  compared  with  those  in  use  at  the  present  time. 

The  investigations  and  experiments  of  the  Board  have  shown  that 
it  is  practicable,  with  settling  tanks  of  suitable  design,  provided  they 
receive  the  care  necessary  for  their  proper  operation,  to  prevent  the 
entrance  of  a  large  part  of  the  suspended  solids  which  now  find  their 
way  into  the  sewers.  It  is,  nevertheless,  a  fact  that  the  effluents  of 
some  of  the  factories  contain  chemicals  of  such  a  character  that  the 
waste  from  one  factory  acts  as  a  precipitant  upon  the  waste  of  another, 
and  it  will  very  likely  be  found  that,  after  the  wastes  of  all  of  the 
factories  have  been  treated  by  efficient  sedimentation  before  admission 
to  the  sewers,  there  will  still  be  a  tendency  for  sediment  to  accumulate 
in  the  trunk  sewer. 
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The  complete  removal  of  suspended  matter  from  the  manufacturing 
wastes  by  sedimentation  at  the  factories  is  of  course  impracticable  and 
unnecessary,  it  being  essential  to  remove  only  such  matters  as  are  un- 
likely to  be  readily  carried  along  by  the  minimum  current  in  the 
sewers.  The  examinations  of  the  Board  have  shown  that  the  current 
in  the  trunk  sewer  is  variable  and  is  at  times  very  slight,  due  to  the 
backing  up  of  the  sewage  at  the  pumping  station,  made  necessary 
by  the  fact  that  a  suitable  reservoir  or  pump  well  has  not  yet  been 
provided  there  and  it  is  essential  to  use  the  main  trunk  sewer  for  that 
purpose. 

Under  this  condition  of  operation  the  velocity  of  flow  in  the  trunk 
sewer  is  much  less  than  would  be  the  case  under  normal  conditions  and 
is  at  times  so  slight  that  deposits  of  sludge  would  be  likely  to  occur, 
even  assuming  that  the  most  efficient  sedimentation  were  applied  at 
all  of  the  factories. 

If  the  trunk  sewer  is  given  a  proper  outlet  at  the  lower  end  by  con- 
structing there  a  pump  well  of  suitable  depth  and  capacity,  it  is 
probable  that,  with  efficient  sedimentation  of  the  factory  wastes 
before  entering  the  sewers,  there  will  be  little  tendency  for  the  accumu- 
lation of  deposits  in  the  trunk  sewer,  and  such  deposits  as  may  occur 
under  those  circumstances  are  likely  to  be  of  such  a  nature  that  they 
can  be  removed  without  special  difficulty  by  flushing  and  the  ordinary 
methods  used  for  maihtaining  such  sewers. 

If,  however,  under  the  more  efficient  operation  of  the  trunk  sewer 
practicable  with  a  suitable  pump  well,  deposits  are  found  to  occur  in 
the  sewer,  it  may  be  found  desirable,  and  perhaps  necessary,  to  treat 
the  wastes  from  some  of  the  establishments  with  precipitants  such  as 
lime  or  alum  to  secure  more  efficient  removal  of  matters  capable  of 
precipitation  before  the  wastes  are  discharged  into  the  sewers. 

The  question  of  the  use  of  precipitants  can  probably  best  be  left 
for  consideration  until  after  efficient  sedimentation  tanks  have  been 
put  into  operation  at  all  of  the  factories  and  a  suitable  pump  well  pro- 
vided at  the  lower  end  of  the  trunk  sewer.  There  are  a  few  cases, 
however,  where  the  wastes  from  a  factory  are  collected  in  two  or  three 
separate  tanks,  at  which  it  has  been  found  by  experiment  that,  by 
mingling  the  wastes  in  a  single  tank  before  discharge  into  the  sewer, 
a  much  better  sedimentation  can  be  effected  than  under  present  con- 
ditions. In  these  cases  it  will  be  advisable  to  make  the  changes 
necessary  to  secure  the  most  efficient  results  practicable  from  mixing 
the  wastes  before  sedimentation. 

It  is  of  the  greatest  importance,  both  for  efficiency  in  the  operation 
of  sedimentation   tanks   and  for   economy  in   their   maintenance   and 
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operation,  that  the  tanks  shall  be  designed  and  constructed  under  the 
direction  of  an  engineer  of  experience  in  such  work.  With  suitably 
designed  tanks  properly  constructed  and  maintained,  the  accumulation 
of  sediment  in  the  trunk  sewer  can  no  doubt  be  very  materially  re- 
duced, the  full  capacity  of  the  sewer  made  available  for  the  removal  of 
sewage  and  tannery  wastes,  and  the  offensive  pollution  of  the  North 
River  and  its  tributaries  prevented. 

Appended  are  notes  as  to  the  condition  of  each  of  the  tanneries 
examined,  with  general  suggestions  as  to  the  improvements  that 
appeared  to  be  desirable  at  the  time  the  examination  was  made. 


Taunton. 

May  11,  1914. 
To  the  Board  of  Sewer  Commissioners,  Taunton,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
petition  for  the  extension  of  the  time  within  which  the  works  for  the 
purification  of  the  sewage  of  the  city  shall  be  completed  and  the  sewage 
removed  from  the  Taunton  River,  and  has  caused  a  thorough  exami- 
nation of  the  river  and  its  tributaries  and  the  sources  of  pollution 
thereof  to  be  made  by  its  engineers. 

As  a  result  of  its  examinations,  the  Board  is  of  the  opinion  that  the 
pollution  of  Mill  River  should  be  prevented  at  once  and  the  beds  and 
shores  of  the  river  restored  to  a  proper  sanitary  condition  before  the 
return  of  warm  weather  in  order  to  abate  the  nuisance  that  has 
hitherto  existed  there  in  the  summer  season. 

The  Board  wull  subsequently  give  a  hearing  on  the  main  question  of 
the  disposal  of  the  sewage  of  the  city. 

Taunton  (Proposed  Hospital). 

June  22,  1914. 
To  the  Board  of  Health,  Taunton,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  the 
application  of  Mr.  Harold  Field  Kellogg,  Architect,  for  advice  as  to 
a  proposed  system  of  sewage  disposal  for  the  proposed  contagious 
disease  hospital  of  the  city  of  Taunton  and  has  caused  the  locality  to 
be  examined  by  one  of  its  engineers. 

It  is  estimated  that  the  quantity  of  sewage  that  will  be  discharged 
from  the  hospital  will  not  exceed  5,000  gallons  per  day. 

The  plans  presented  provide  for  discharging  this  sewage  into  a  tank 
of  two  compartments,  one  to  be  used  as  a  settling  tank  and  the  other 
as  a  dosing  tank,  whence  the  sewage  is  to  flow  to  two  filter  beds  having 
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an  aggregate  area  of  7,500  square  feet.  The  filter  beds  are  to  be  con- 
structed of  two  feet  of  crushed  stone  over  the  underdrains,  above 
which  is  to  be  a  layer  of  two  feet  of  clean,  sharp  gravel,  and  the  plans 
provide  for  discharging  the  effluent  through  a  six-inch  drain  to  low 
land  about  350  feet  north  of  the  buildings. 

It  appears  to  the  Board  that  it  is  not  advisable  to  locate  the  sewage 
disposal  works  in  such  close  proximity  to  the  hospital,  and  an  exami- 
nation of  the  locality  indicates  that  a  more  desirable  and  probably  less 
expensive  plan  of  disposing  of  the  sewage  of  the  hospital  will  be  to 
convey  it  to  a  cesspool  or  tank  having  a  capacity  of  about  2,000 
gallons  and  to  allow  the  sewage  to  flow  thence  to  sub-surface  filters 
having  a  net  area  of  about  6,000  square  feet.  It  appears  to  be  practi- 
cable to  locate  such  a  disposal  works  in  the  northeasterly  part  of  the 
tract  of  land  acquired  by  the  city  and  just  south  of  the  small  brook 
that  flows  near  the  northern  boundary  of  the  grounds.  The  soil  in 
the  locality  in  which  the  hospital  is  situated  is  not  suited  for  the 
purification  of  sewage  by  filtration,  and  it  will  probably  be  necessary 
to  haul  the  material  for  the  construction  of  the  filters  from  a  con- 
siderable distance.  Nevertheless,  this  plan  will  probably  be  the  most 
desirable  and  least  expensive  for  the  disposal  of  the  sewage  of  this 
institution  under  the  circumstances.  The  tank  or  cesspool  should  be 
so  constructed  that  the  sediment  and  floating  matters  will  be  retained 
therein  and  only  the  supernatant  liquid  allowed  to  flow  to  the  filters. 
The  pipes  through  which  the  sewage  is  applied  to  the  filters  should  be 
laid  at  least  one  foot  beneath  the  surface  of  the  material  and  the 
filter  beds  should  be  suitably  underdrained.  A  depth  of  5  feet  of 
filtering  material  should  be  provided. 

The  Board  recommends  that  the  suggestions  herein  contained  be 
carefully  considered  and  is  prepared  to  give  you  further  advice  con- 
cerning any  plans  that  you  may  wish  to  present  or  concerning  the 
quality  of  any  material  which  you  may  desire  to  use  for  the  con- 
struction of  the  filters. 


Westfield  (State  Sanatorium). 

Sept.  1,  1914. 
To  the  State  Board  of  Charity,  Boston,  Mass.,  Mr.  Robebt  W.  Kelso,  Secretary. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  the 
adequacy  of  the  sewer  beds  at  the  Westfield  State  Sanatorium,  espe- 
cially with  reference  to  their  location,  number  and  surface  area,  the 
Acting  Commissioner  of  Health  has  caused  the  locality  to  be  examined 
by  one  of  its  engineers. 
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From  this  examination  it  appears  that  the  population  of  the  insti- 
tution, including  employees,  is  about  350,  and  that  the  quantity  of 
sewage  may  amount  to  about  50,000  gallons  per  day. 

The  filter  beds  are  located  about  600  feet  southwest  of  the  main 
buildings  of  the  institution,  and  it  is  probable  that  if  they  are  prop- 
erly maintained  at  all  times  odors  from  them  would  not  be  noticeable 
at  the  buildings.  It  would  be  advisable,  however,  to  plant  the  ground 
about  the  filters  thickly  with  trees,  including  evergreens,  which  would 
be  a  great  aid  in  preventing  danger  of  odors  reaching  the  buildings  in 
the  future. 

The  present  works  consist  of  a  dosing  tank  having  a  capacity  of 
9,500  gallons  and  four  filter  beds  having  an  aggregate  area  of  .52  of 
an  acre.  This  area  is  inadequate  for  the  requirements  of  the  institu- 
tion at  the  present  time  and  unpurified  sewage  is  discharged  at  times 
upon  adjacent  lands.  The  filters  were  not  underdrained  at  the  time 
of  their  construction,  this  work  apparently  having  been  left  for  com- 
pletion at  a  later  period.  There  is  no  doubt  that  the  filters  would 
provide  for  the  efficient  purification  of  a  larger  quantity  of  sewage  than 
at  present  if  they  were  thoroughly  underdrained.  As  at  present  oper- 
ated, the  filters  are  overdosed  and  do  not  receive  the  proper  care,  and 
their  condition  is  objectionable. 

In  order  to  relieve  these  conditions,  the  Department  recommends 
that  the  area  of  filter  beds  be  increased  by  the  addition  of  at  least  five 
filters  each  equal  in  size  to  one  of  the  present  beds.  These  filters 
should  be  constructed  under  competent  engineering  supervision  and 
should  be  properly  underdrained.  When  they  are  completed  the 
present  filters  should  also  be  underdrained,  and  provision  should  be 
made  for  maintaining  the  dosing  tank  in  efficient  operation  at  all 
times.  The  enlargement  of  the  filters  should  be  made  in  a  direction 
away  from  the  institution,  and  after  they  are  completed  all  of  the 
filters  should  receive  the  necessary  care  to  keep  their  surfaces  in  proper 
condition  at  all  times. 


Williamsburg  (Sanatorium). 

April  28,  1914. 
To  Mr.  Philip  F.  Reinhart,  Williamshurg,  Mass. 

Dear  Sir:  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  the  disposal  of  sewage  from  a  sanatorium  lo- 
cated within  the  watershed  of  Unquomonk  Brook,  the  source  of  water 
supply  of  the  town  of  Williamsburg,  and  has  caused  the  locality  to  be 
examined  by  one  of  its  engineers. 

The  plan  submitted  with  the  application  provides  for  a  sewer  laid 
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upon  varying  grades,  the  minimum  being  about  1  in  66.7,  from  the 
hospital  to  a  sedimentation  tank  on  the  watershed  of  Guilford  Brook, 
where  the  sewage  is  to  be  discharged  into  cesspools  or  upon  filters 
suitable  for  the  purification  of  the  sewage. 

The  number  of  patients  and  attendants  to  be  received  in  the  hospi- 
tal is  not  stated,  but  it  is  understood  that  the  total  population  of  the 
institution,  including  attendants,  is  not  likely  to  exceed  sixty  persons. 

Judging  from  the  quantity  of  water  used  in  institutions  of  this  kind, 
the  quantity  of  sewage  maj^  amount  to  about  4,000  gallons  per  day. 
In  the  opinion  of  the  Board,  it  is  very  important  that  this  sewage  shall 
be  disposed  of  effectively  in  such  a  way  as  not  to  pollute  any  water 
course,  and  it  is  essential  for  the  protection  of  the  water  supply  of 
Williamsburg  that  the  sewage  shall  be  conveyed  to  some  point  outside 
the  watershed  of  Unquomonk  Brook  as  proposed.  The  location  se- 
lected for  the  disposal  of  the  sewage  appears  to  be  suitable  for  the 
purpose  so  far  as  its  distance  from  dwelling  houses  is  concerned. 

The  soil  in  this  location  could  not  be  examined  carefully  at  the  time 
of  a  previous  visit  some  weeks  ago,  the  ground  being  covered  with 
snow;  but  a  recent  examination  of  a  test  pit  excavated  to  a  depth  of 
about  8  feet  showed  the  soil  to  be  too  fine  for  the  effective  disposal  of 
the  sewage  by  means  of  cesspools. 

Under  the  circumstances  the  best  plan  of  disposing  of  the  sewage, 
in  the  opinion  of  the  Board,  will  be  to  construct  about  4,000  square 
feet  of  sand  or  gravel  filters  at  least  5  feet  in  depth,  suitably  under- 
drained,  and  to  apply  the  sewage  to  these  filters  through  pipes  laid 
with  open  joints  a  foot  beneath  the  surface.  Provision  should  also  be 
made  for  disposing  of  the  sludge  discharged  from  the  settling  tank  in 
such  a  way  that  it  will  not  cause  a  nuisance  or  the  pollution  of  any 
neighboring  water  course. 

The  Board  recommends  that  investigations  be  made  as  soon  as 
possible  to  determine  the  practicability  of  securing  suitable  soil  for 
the  purification  of  the  sewage  in  the  neighborhood  suggested  and  that 
plans  of  the  proposed  sand  or  gravel  filters  be  submitted  for  further 
consideration  by  the  Board. 

Mat  20,  1914. 
To  Mr.  Philip  F.  Reixhaet,  Williamsburg,  Mass. 

Dear  Sir:  —  The  State  Board  of  Health  has  considered  youi 
further  plan  submitted  through  your  engineer,  Mr.  James  L.  Tighe  of 
Holyoke,  for  the  disposal  of  the  sewage  of  your  sanatorium  in  the 
watershed  of  Guilford  Brook,  a  tributary  of  the  Mill  River. 

The  plan  submitted  provides  for  disposing  of  the  sewage  by  inter- 
mittent filtration  through  filters  to  be  constructed  of  sand  and  gravel 
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in  an  area  remote  from  the  institution  and  from  dwelling  houses.  The 
plan  shows  two  filters  having  an  aggregate  area  of  about  tV  of  an 
acre  and  a  depth  of  filtering  material  of  about  .5  feet,  underdrained  by 
4-inch  tile  drains  laid  about  12  feet  apart.  The  sewage  is  to  be  dis- 
charged first  into  a  settling  tank  having  a  capacity  of  about  3400 
gallons,  whence  it  will  flow  directly  to  the  filters. 

The  tank  and  filters  appear  to  be  of  adequate  capacity  for  the  dis- 
posal of  the  sewage  of  the  institution,  so  far  as  can  now  be  foreseen, 
and,  in  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that 
the  plan  is  a  satisfactory  one  for  the  disposal  of  the  sewage  of  the 
institution.  It  will  probably  be  advisable  to  provide  a  small  addi- 
tional area  to  receive  the  discharge  from  the  settling  tank  whenever 
the  latter  is  cleaned.  This  material  should  be  removed  after  drying 
and  covered  with  earth  but  should  not  be  disposed  of  within  the 
watershed  of  Unquomonk  Brook  or  any  other  source  of  water  supply. 

^^'ILLIAMSTOWX.  y^^^^^    .    ,9,^_ 

To  Messrs.  John  P.  Keluet,  Chairman,  Sewer  Commission,  and  Willl^ju  X.  Tuller, 
C.E.,  Town  Engineer,  Williamsiown,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
February  7,  1914,  general  plans  of  a  system  of  sewerage  and  sewage 
disposal  for  the  town  of  "Williamstown  and  an  application  requesting 
the  advice  of  the  Board  relative  to  these  plans. 

It  appears  from  these  plans  and  the  information  available  to  the 
Board  that  the  town  already  has  sewers  in  many  of  the  streets  with 
outlets  into  Hemlock  Brook,  the  Green  River  and  the  Hoosick  River 
at  various  points.  The  plans  now  presented  provide  for  the  construc- 
tion of  intercepting  sewers  in  the  valley  of  the  Green  and  Hoosick 
rivers  and  Hemlock  Brook  to  collect  the  sewage  from  the  present  out- 
lets and  from  other  areas  in  the  town  which  are  now  in  need  of  sewer- 
age, and  discharge  it  upon  filter  beds  on  the  southerly  side  of  the 
river  near  the  mouth  of  Hemlock  Brook.  It  is  proposed  to  construct 
the  works  gradually,  utilizing  the  present  outlets  into  the  Hoosick 
River  temporarily  for  such  time  as  may  be  practicable,  pending  the 
completion  of  the  general  system. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers,  and  has  considered  the  plan  presented  and  finds  that  in 
general  it  is  well  adapted  to  the  collection  and  disposal  of  the  sewage 
of  the  town  in  such  a  way  as  to  remove  present  nuisances  and  prevent 
further  tendency  to  create  objectionable  conditions  in  local  waters  in 
the  future.    There  is  some  question  as  to  the  best  plan  of  providing  for 
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the  disposal  of  the  sewage  of  East  Main  Street,  —  whether  by  laying 
the  sewer  in  the  valley  of  the  Green  River  at  a  sufficiently  low  level 
to  drain  this  street  by  gravity,  or  by  laying  the  main  sewer  in  higher 
land,  where  its  cost  would  be  less,  and  pumping  the  sewage  of  East 
Main  Street  into  it  when  sewerage  becomes  necessary  in  that  street. 
It  is  impracticable,  with  the  present  information,  for  the  Board  to 
advise  you  definitely  as  to  which  of  these  plans  it  would  be  advisable 
to  adopt.  If  there  is  a  likelihood  of  a  considerable  growth  of  popula- 
tion along  East  Main  Street,  or  in  that  neighborhood,  it  would  prob- 
ably be  desirable  in  any  case  to  lay  the  main  sewer  at  a  sufficiently 
low  level  to  serve  this  area  by  gravity.  The  Board  recommends  that, 
before  the  sewer  is  constructed,  the  character  of  the  soil  along  the  line 
of  the  proposed  sewer  be  tested  and  the  probable  difference  in  cost 
more  definitely  ascertained. 

In  the  construction  of  the  sewerage  system  in  the  town  it  is  very 
important,  in  the  opinion  of  the  Board,  that  the  system  shall  receive 
sewage  only,  in  order  to  reduce  as  much  as  practicable  the  quantity 
of  sewage  to  be  treated  at  the  disposal  works.  The  surface  water  and 
ground  drainage  from  all  parts  of  the  town,  if  unpolluted  by  sewage, 
can  be  discharged  into  local  water  courses  without  objection.  The 
present  sewers,  which  receive  both  sewage  and  storm  water,  can  be 
retained  as  storm  water  drains  and  will  no  doubt  prove  efficient  and 
satisfactory  for  that  purpose,  but  all  sewage  should  be  diverted  from 
them  at  the  earliest  practicable  time. 

Until  a  separation  of  the  sewage  from  the  storm  water  has  been 
effected,  however,  these  sewers  can  be  connected  wuth  the  intercepting 
sewers  in  such  a  way  that  the  dry-weather  flow  of  sewage  will  enter 
the  intercepting  sewer  and  the  excess  of  flow  at  times  of  storm  be 
allowed  to  pass  to  the  river  through  overflows. 

The  plan  of  disposing  of  the  sewage  by  intermittent  filtration  ap- 
pears to  be  the  best  that  it  is  practicable  to  adopt  under  the  circum- 
stances. It  is  advisable  that  the  town  select  and  purchase  an  area  of 
land  suitable  for  this  purpose  as  soon  as  practicable,  since  the  design  of 
the  system  of  intercepting  sewers  will  depend  to  a  considerable  extent 
upon  the  location  selected  for  the  disposal  of  the  sewage. 

The  plan  as  a  whole  appears  to  the  Board  to  be  well  adapted  for 
the  collection  and  proper  disposal  of  all  of  the  sewage  of  the  thickly 
settled  parts  of  Williamstown,  and  the  question  of  the  location  of  a 
sewer  in  such  a  way  as  to  drain  East  Main  Street  by  gravity  can  be 
determined  by  further  investigation  when  conditions  are  favorable 
for  that  purpose. 

It  is  advisable  that  the  work  of  construction  of  the  proposed  sewers 
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be  begun  at  the  earliest  practicable  time  and,  pending  the  completion 
of  the  greater  part  of  the  plan  presented,  it  appears  to  the  Board 
probable  that  the  discharge  of  the  sewage  at  temporary  outlets  into 
the  Hoosick  River  at  a  point  about  400  feet  below  Cole  Avenue  and 
at  a  point  northeast  of  the  junction  of  Park  and  North  streets,  if  the 
outlets  are  submerged  at  all  times,  will  be  permissible,  but  the  dis- 
posal of  the  sewage  in  that  way  should  be  for  a  limited  time  only, 
since  it  is  time  that  relief  be  provided  from  the  conditions  resulting 
from  the  gross  pollution  of  the  Hoosick  River. 

MISCELLANEOUS. 

The  following  is  the  substance  of  the  official  action  taken  during  the 
year  in  reply  to  applications  for  advice  relative  to  the  pollution  of 
streams  and  to  miscellaneous  matters :  — 

Abington. 

Nov.  7,  1914. 
To  the  Board  of  Health,  Abington,  Mass. 

Gentlemen:  —  In  response  to  a  complaint  filed  with  this  Depart- 
ment relative  to  an  objectionable  odor  from  Island  Grove  Pond  in 
Abington,  the  State  Department  of  Health  has  caused  the  pond  and 
its  surroundings  to  be  examined  and  the  source  of  complaint  to  be 
investigated. 

It  appears  from  this  examination  that  the  water  in  Island  Grove 
Pond  has  been  drawn  down  to  a  very  low  level  during  the  recent  un- 
usually dry  period,  apparently  by  the  proprietors  of  a  factory  below 
the  pond. 

An  examination  of  the  surroundings  does  not  show  that  the  pond 
receives  any  considerable  quantity  of  pollution  other  than  street 
drainage,  though  it  probably  receives  indirectly  a  considerable  amount 
of  partially  purified  sewage  deposited  in  cesspools  and  other  receptacles 
at  the  numerous  dwelling  houses  located  in  the  neighborhood  of  the 
pond  and  on  its  watershed.  The  amount  of  pollution  is  not  sufficient, 
however,  to  affect  notably  the  character  of  the  water  or  to  impart  to 
it  a  noticeable  odor. 

The  objectionable  odor  complained  of  no  doubt  arises  from  the  ex- 
posed bottom  of  the  pond  when  the  water  is  drawn  down,  a  condition 
which  is  quite  a  common  cause  of  complaint  under  such  circumstances. 
The  best  practicable  remedy  appears  to  be  to  maintain  the  water  in 
the  pond  at  such  an  elevation  as  will  avoid  the  exposure  of  any  con- 
siderable area  of  the  bottom.  If  it  is  necessary  to  draw  the  pond  to  a 
low  level  in  order  to  use  the  water  for  manufacturing,  odor  can  only 
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be  avoided  by  thoroughly  cleaning  the  bottom  of  the  pond  and  re- 
moving all  organic  matter  so  that  only  clean  sand  or  gravel  or  other 
clean  earth  free  from  organic  matter  will  be  exposed  at  such  time. 

If  complaint  of  objectionable  conditions  continues,  it  is  probable 
that  your  board  by  taking  action  under  the  provisions  of  Chapter  75 
of  the  Revised  Laws,  Section  65,  can  prevent  further  nuisance  from 
this  pond. 

Abingtox  (Anglo-American  Textile  Machinery  Company). 

June  1,  1914. 
To  the  Anglo-American  Textile  Machinery  Company,  Abington,  Mass. 

Gentlemen:  —  Complaint  has  been  made  of  the  objectionable  con- 
ditions caused  by  the  discharge  of  sewage  from  your  factory  into  the 
stream  in  the  rear  of  the  buildings,  and  an  examination  made  by 
direction  of  the  State  Board  of  Health  shows  that  the  objectionable 
conditions  complained  of  are  caused  by  a  privy  located  directly  over 
the  stream  and  used  by  your  operatives. 

The  Board  recommends  that  a  suitable  privy  or  cesspool  be  pro- 
vided on  the  grounds  in  the  rear  of  the  factory  and  the  further  pollu- 
tion of  the  stream  discontinued  at  the  earliest  practicable  time. 

June  1,  1914. 
To  the  Board  cf  Health,  Abington,  Mass. 

Gentlemen:  —  Complaint  having  been  made  of  the  pollution  of  the 
stream  known  as  the  Shumatuscacant  River  by  a  privy  in  the  rear  of 
the  factory  of  the  Anglo-American  Textile  Machinery  Company's 
works,  the  State  Board  of  Health  has  caused  the  locality  to  be  exam- 
ined by  one  of  its  engineers  and  finds  that  the  objectionable  condi- 
tions complained  of  are  caused  by  a  privy  located  directly  over  the 
stream  and  used  by  the  operatives  in  this  factory. 

It  is  evidently  practicable  to  provide  a  suitable  privy  or  cesspool 
upon  the  land  in  the  rear  of  the  factory  so  arranged  that  its  contents 
can  be  removed  from  time  to  time  when  necessary,  and  the  Board  has 
recommended  to  the  factory  that  a  proper  method  of  sewage  disposal 
be  provided  and  the  further  pollution  of  the  stream  prevented. 

If  any  difficulty  is  found  in  providing  a  suitable  method  for  dis- 
posing of  the  sewage,  the  Board  will  be  pleased,  upon  request,  to  ad- 
vise you  concerning  it. 

A  copy  of  the  communication  to  the  Anglo-American  Textile  Ma- 
chinery Company  is  enclosed  herewith. 
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June  1,  1914. 

To  Messrs.  Benjamin  W.  Trask,  Nelson  M.  Stetson  and  Edmund  Wight,  Abington, 

Mass. 

Gentlemen:  —  In  response  to  your  communication  relative  to  the 
pollution  of  the  brook  known  as  the  Shumatuscacant  River  in  Abing- 
ton, the  State  Board  of  Health  has  caused  the  locality  to  be  examined 
by  one  of  its  engineers  and  finds  that  the  objectionable  conditions 
complained  of  are  caused  by  a  privy  located  directly  over  the  stream 
at  the  factory  of  the  Anglo-American  Textile  Machinery  Company. 

The  Board  has  brought  the  matter  to  the  attention  of  the  local 
board  of  health  and  the  owners  of  the  factory,  recommending  that  a 
proper  method  for  the  disposal  of  the  sewage  be  provided  and  the 
further  pollution  of  the  stream  discontinued. 

Copies  of  the  communications  to  the  local  board  of  health  and  the 
company  are  enclosed  herewith. 

Canton  (Plymouth  Rubber  Company). 

Feb.  6,  1914. 
To  the  Plymouth  Rubber  Company,  Canton,  Alass. 

Gentlemen:  —  A  further  examination  of  the  wastes  discharged  at 
your  works  in  Canton  shows  that  a  large  quantity  of  polluting  matter 
is  now  being  discharged  into  one  of  the  tributaries  of  the  Neponset 
River  in  violation  of  the  provisions  of  Chapter  360  of  the  Acts  of  the 
year  1906. 

The  experiments  of  the  Board  upon  the  treatment  of  these  wastes 
show  that  they  can  be  effectively  purified  by  from  three  to  five  hours' 
sedimentation  followed  by  filtration  through  sand  at  a  rate  not  ex- 
ceeding 40,000  gallons  per  acre  per  day,  and  that  the  effluent  from 
such  treatment  might  be  discharged  into  the  tributary  of  the  Neponset 
River  near  your  works  without  objection. 

The  Board  recommends  that  the  construction  of  works  for  the 
treatment  of  these  wastes  and  the  prevention  of  the  pollution  of  the 
Neponset  River  be  undertaken  and  completed  at  the  earliest  practi- 
cable time  and  that  the  work  be  designed  and  carried  out  with  the 
advice  and  under  the  direction  of  an  engineer  of  experience  in  the 
disposal  of  such  wastes. 

Canton  (C.  C.  C.  Fire  Hose  and  Rubber  Company). 

Feb.  6,   1914. 
To  the  C.  C.  C.  Fire  Hose  and  Rubber  Co7npany,  Canton,  Mass. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  the 
best  practicable  method  of  preventing  the  discharge  of  sewage  from 
your  factory  at  Canton  into  a  tributary  of  the  Neponset  River,  the 
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State  Board  of  Health  has  caused  the  locality  to  be  examined  by  one 
of  its  engineers  and  samples  of  the  various  wastes  from  the  factory  to 
be  analyzed. 

The  quantity  of  sewage  at  present  discharged  from  the  factory  is 
small  and,  there  being  no  sewer  available  for  its  disposal,  the  best 
practicable  plan  of  disposal  is  to  discharge  it  into  a  cesspool  at  some 
convenient  point  near  the  factory,  from  which  it  may  be  removed  by 
suitable  carts  whenever  cleaning  becomes  necessary. 

The  examination  of  the  manufacturing  waste  from  this  factory 
shows  that  the  greater  portion  of  it  contains  an  excessive  quantity  of 
organic  matter,  and  its  continued  discharge  into  the  Neponset  Ptiver 
or  any  of  its  tributaries  will  be  a  violation  of  the  provisions  of  Chapter 
360  of  the  Acts  of  the  year  1906. 

The  most  objectionable  portions  of  this  waste  are  the  water  in 
which  the  rubber  is  boiled  and  subsequently  washed,  which  amounts 
to  a  maximum  of  about  3,000  gallons  per  day,  and  the  water  used  in 
the  removal  of  cloth  from  hose,  which  amounts  to  a  maximum  of  about 
300  gallons  per  day,  giving  a  total  maximum  quantity  of  about  3,300 
gallons  per  day.  If  these  wastes  and  the  sewage  were  separated  from 
the  others,  the  cooling  water,  which  amounted  at  the  time  of  the 
examination  apparently  to  about  20,000  gallons  per  day,  might  be 
discharged  directly  from  the  coils  in  the  rolls  of  the  mixing  machines 
into  the  brook  without  objection.  If  oil  becomes  mixed  with  this 
water,  however,  it  should  be  discharged  to  a  settling  tank  designed 
for  the  removal  of  the  oil  before  discharging  it  into  the  stream. 

The  waste  water  from  the  boiling  and  washing  of  rubber  and  the 
removal  of  cloth  from  the  hose  can  best  be  disposed  of  by  discharging 
it  into  settling  tanks  having  an  aggregate  capacity  of  about  1,500 
gallons  and  subsequently  filtering  it  through  sand.  Experiments  show 
that  with  properly  designed  filters,  waste  of  this  character  can  be 
effectively  purified,  and  the  area  of  filters  necessary  for  the  purpose, 
if  the  quantity  of  objectionable  waste  is  no  larger  than  was  found  at 
the  time  of  the  recent  examination,  would  be  about  4,000  square  feet. 

After  sedimentation  and  filtration  through  suitably  designed  tanks 
and  filters,  properly  maintained,  the  efBuent  can  be  discharged  into 
the  brook  without  objection. 

The  Board  recommends  that  the  necessary  works  for  the  treatment 
of  the  sewage  and  the  waste  from  this  factory  be  installed  at  the 
earliest  practicable  time  and  the  further  pollution  of  the  brook  pre- 
vented. It  is  important  that  the  works  be  designed  and  constructed 
under  the  direction  of  an  engineer  of  experience  in  the  treatment  of 
such  w^astes. 
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Canton  (Springdale  Finishing  Company). 

May  11,  1914. 

To  the  Springdale  Finishing  Company,  Mr.  Henry  F.  Buswell,  Attorney,  73  Tremont 

Street,  Boston,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your 
application  for  a  further  examination  of  the  wastes  discharged  from 
your  factory  in  Canton  and  has  caused  the  works  to  be  examined  by 
one  of  its  engineers. 

The  application  is  as  follows :  — 

I  am  instructed  by  my  chent,  the  Springdale  Finishing  Co.  of  Canton,  Mass., 
referring  to  your  recommendations  contained  in  your  letter  to  the  Company  of 
July  19,  1912  as  to  the  tentative  construction  of  filter-beds,  etc.,  and  to  verbal 
communications  since  had  between  your  representative  and  the  representative 
of  the  Company,  to  request  a  further  examination  of  the  matters  of  waste  and 
discharge  at  the  mills  of  the  Company,  in  the  hope  and  expectation  that  such 
further  examination  may  result  in  some  modification  of  the  recommendations 
contained  in  j^our  said  letter  of  July  19,  1912. 

The  Springdale  Company  felt  obliged,  in  its  own  interest,  to  delaj^  action  on 
the  former  recommendations  of  the  Board,  considering  the  great  expense  neces- 
sarily to  be  incurred  in  carrying  them  out,  and  the  further  fact  that  the  con- 
struction recommended  was  admitted  to  be  experimental,  only,  \\athout  cer- 
tainty that  the  results  obtained  would  be  satisfactory. 

Meantime,  the  Springdale  Company  has  been  conducting  experiments  which, 
it  expects,  will  enable  it  so  to  modify  its  methods  of  operation  and  dyeing  as 
wholly  to  ehminate  the  objectionable  odor  from  its  works,  which  has  been  a 
subject  of  just  complaint,  and  to  discharge,  principally,  as  a  solid  waste  from 
its  manufacture,  only  the  vegetable  residuum  obtained  from  its  treatment  of 
bleached  cotton  fabrics.  The  Company  expects  to  put  its  new  methods  into 
operation  early  in  the  coming  year,  probably  in  January,  and  suggests  that  the 
re-examination  asked  for  be  made  just  so  soon  as  the  effect  of  the  changes  it 
proposes  making  can  be  inteUigently  observed.  At  the  same  time,  if  that  seems 
desirable  to  j^our  Board,  the  matter  of  wastes  resulting  from  the  Ramie  manu- 
facture, carried  on  at  the  Springdale  plant,  might  be  considered. 

The  results  of  the  examination  show  that  the  total  quantity  of 
waste  now  amounts  to  something  over  190,000  gallons  per  day. 

Considering  the  entire  waste  from  the  factory  at  this  time,  it  appears 
that  there  are  in  all  about  40,000  gallons  which  might  be  allowed  to 
discharge  into  the  stream  without  treatment,  these  wastes  being: 

Approximate  amount 
in  gallons  per  day. 

First  cold  wash  after  acid  in  souring  macliine, 22,000 

Second  cold  wash  after  acid  in  souring  machine, 2,000 

Last  I  of  wash  water  after  dyeing, 17,000 
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The  remainder,  or  150,000  gallons,  should  be  treated  as  recommended 
by  the  Board  in  its  communication  of  July  19,  1912.  The  rate  of  fil- 
tration recommended  by  the  Board  for  the  treatment  of  this  waste 
was  50,000  gallons  per  acre  per  day,  so  that  the  area  of  filters  required 
would  be  about  three  acres. 

The  wastes  from  this  factory  have  been  the  subject  of  much  com- 
plaint from  the  inhabitants  along  the  stream  below  the  mill  and  are 
causing  pollution  of  the  river  and  its  tributaries  contrary  to  the  pro- 
visions of  Chapter  360  of  the  Acts  of  1906,  and  the  Board  recommends 
that  provision  for  the  treatment  of  these  wastes  to  such  an  extent  as 
will  prevent  further  serious  pollution  of  the  stream  be  provided  with- 
out further  delay. 

Concord  (New  England  Deaconess  Association). 

Mat  18,  1914. 

To  Mr.  WiLLARD  T.  Perrin,  President,  New  England  Deaconess  Association,  Concord, 

Mass. 

Dear  Sir:  —  The  State  Board  of  Health  received  from  you  on 
May  13,  1914,  the  following  petition  relative  to  the  use  of  certain 
lands  for  cemetery  purposes  in  the  town  of  Concord. 

The  New  England  Deaconess  Association,  owning  land  on  a  highway  in  said 
Concord  called  the  Old  Road  to  Nine  Acre  Corner,  hereby  petitions  your  Hon- 
orable Body  to  approve  for  the  use  for  the  purpose  of  burial  that  portion  of  its 
said  land  situate  at  the  southwesterly  corner  thereof  and  bounded 

Northwesterly  on  said  Old  Road  to  Nine  Acre  Corner  two  hundred  twenty 

(220)  feet; 
Southwesterly  on  other  land  of  said  x^ssociation  two  hundred  twenty  (220) 

feet; 
Southeasterly  on  other  land  of  the  said  Association  two  hundred  (200)  feet; 

and 
Northeasterly  on  other  land  of  said  Association  two  hundred  (200)  feet, 
.said  parcel  of  land  being  enclosed  by  a  fence. 

The  Board  has  examined  the  plan  presented  with  your  petition  and 
finds  that  the  lands  are  not  so  situated  that  surface  water  or  ground 
drainage  therefrom  may  enter  any  stream,  pond,  well  or  other  water 
used  by  a  city,  town  or  water  company  as  a  source  of  public  water 
supply,  and,  so  far  as  concerns  public  water  supplies,  the  Board  finds 
no  objection  to  the  use  of  the  area  of  land  in  question  for  cemetery 
purposes.  This  area  is  indicated  upon  the  plan  submitted  with  your 
application,  entitled  "Topography  of  the  property  of  the  New  England 
Deaconess  Association,  Concord,  Massachusetts.  Scale  1  in.  =  40  ft. 
March  20,  1911.      Hodges  and  George,  Engineers,  Boston,  Mass." 
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Dracut. 

March  25,  1914. 
To  Mr.  Victor  N.  Cluff,  Board  of  Selectmen,  Dracut,  Mass. 

Dear  Sir:  —  In  response  to  your  request  for  information  as  ta 
whether  a  contagious  hospital  at  the  Pillsbury  place  in  Lowell  would 
affect  the  public  health  of  Dracut,  we  have  considered  the  matter  and 
are  of  the  opinion  that  a  hospital  in  that  location  could  have  no  objec- 
tionable effect  upon  the  health  of  the  inhabitants  of  Dracut. 

Gardner  (State  Colony). 

Sept.  21,  1914. 
To  Charles  E.  Thompson,  M.D.,  Superintendent,  Gardner  State  Colony,  Gardner,  Mass. 

Dear  Sir:  —  In  response  to  your  request  received  August  17,  1914, 
for  advice  as  to  the  location  of  a  slaughterhouse  for  the  Colony,  the 
Acting  Commissioner  of  Health  has  caused  the  locality  to  be  examined. 
From  the  results  of  this  examination  it  appears  that  the  proposed 
building  is  to  be  located  about  150  feet  distant  from  a  small  brook 
which  is  tributary  to  the  stream  near  which  your  water  supply  is  lo- 
cated. There  is  danger  that  if  the  slaughterhouse  is  constructed  at 
this  location,  pollution  of  the  brook  may  result. 

The  examination  of  the  locality  indicates  that  a  more  favorable 
location  can  be  found  farther  up  the  hill  at  a  point  apparently  about 
500  feet  from  any  water  course,  and  such  a  location  would  have  the 
advantage  of  being  nearer  the  water  mains  of  the  institution.  The  lo- 
cation indicated  will  be  about  800  feet  northwest  of  the  buildings  of 
the  Valley  Farm  Annex  and  600  feet  southwest  of  the  culvert  over  the 
brook  on  the  road  running  northerly  from  the  Valley  Farm  group  of 
buildings.  In  this  location  it  may  be  found  practicable  to  dispose  of 
the  foul  drainage  in  cesspools,  from  which  accumulated  material  can 
be  hauled  to  a  suitable  place  for  final  disposal.  It  may  also  be  prac- 
ticable to  dispose  of  the  wastes  from  a  slaughterhouse  in  this  location 
in  connection  with  a  general  system  of  sewerage  and  sewage  disposal 
for  the  buildings  of  the  institution. 

Hull. 

June  4,  1914. 
To  the  Board  of  Health,  Hull,  Mass. 

Gentlemen:  —  Enclosed  herewith  is  a  copy  of  a  petition  to  this 
department  relating  to  certain  objectionable  conditions  on  Sunset 
Point  and  the  communication  of  the  State  Board  of  Health  to  the 
petitioners  relative  thereto. 

A  communication  has  also  been  received  relative  to  the  taking  of 
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clams  from  waters  about  Sunset  Point,  and  an  examination  made  re- 
cently of  samples  of  the  clams  from  this  region  shows  that  they  are 
badly  polluted.  The  Board  is  informed  that  your  Board  has  main- 
tained and  proposes  to  maintain  in  the  future  notices  prohibiting  the 
taking  of  clams  from  these  flats  for  food,  and  this  requirement  should, 
in  the  opinion  of  the  Board,  be  enforced. 

The  question  of  the  proper  disposal  of  garbage,  night  soil  and  other 
waste  in  a  town  like  Hull  is  a  very  difficult  one  and,  while  dumping  at 
sea  removes  this  material  from  the  territory  of  the  town,  there  is 
danger  that  it  will  be  washed  upon  other  shores  and  cause  objection- 
able conditions  there.  The  best  plan  of  disposing  of  such  waste  is  by 
incineration  in  a  proper  furnace,  and  the  Board  will  be  pleased  to  give 
you  any  assistance  that  it  can  in  the  investigation  of  a  better  plan  for 
the  disposal  of  such  wastes. 

June  4,  1914. 
To  Messrs.  Fred  P.  Richmond  and  Others,  Hull,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your  peti- 
tion relative  to  a  nuisance  caused  by  the  keeping  of  pigs  and  the  dis- 
posal of  house  offal  and  night  soil  at  certain  premises  on  Sunset  Point 
in  Hull  and  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers. 

It  appears  that  the  garbage  of  the  town  is  collected  by  contract  and 
disposed  of  in  part  by  dumping  at  sea  and  in  part  by  feeding  to  a 
limited  number  of  swine.  The  Board  is  informed  that  night  soil  is  for 
the  most  part  disposed  of  into  the  sea  either  through  the  sewers  or  in 
other  ways  but  that  the  carts  in  which  the  various  w^astes  are  handled 
are  washed  in  the  waters  near  Sunset  Point. 

The  power  to  deal  w4th  nuisances  of  this  sort  is  vested  in  the  board 
of  health  of  the  town  under  the  provisions  of  Chapter  75  of  the  Re- 
vised Laws,  Section  65,  and  in  case  the  town  board  does  not  take 
action  in  the  matter,  appeal  may  be  had  to  the  county  commissioners 
under  Chapter  75  of  the  Revised  Laws,  Section  84.  These  statutes 
are  as  follows:  — 

Section  65.  The  board  of  health  shall  examine  into  all  nuisances,  sources  of 
filth  and  causes  of  sickness  -^itliin  its  tomi,  or  on  board  of  vessels  -n-ithin  the 
harbor  of  such  town,  which  may  in  its  opinion  be  injurious  to  the  public  health, 
shall  destroy,  remove  or  prevent  the  same  as  the  case  may  require  and  shall 
make  regulations  for  the  public  health  and  safety  relative  thereto  and  relative 
to  articles  which  are  capable  of  containing  or  convej'ing  infection  or  contagion 
or  of  creating  sickness  which  are  brought  into  or  conveyed  from  its  town,  or 
into  or  from  any  vessel.  WTioever  \aolates  any  such  regulation  shall  forfeit  not 
more  than  one  himdred  dollars. 
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Section  84.  Whoever  is  aggrieved  by  the  neglect  or  refusal  of  the  board  of 
health  in  a  city  or  town  to  pass  all  proper  orders  abating  a  nuisance  may  apply 
to  the  county  commissioners,  who  may  hear  and  determine  such  apphcation  and 
exercise  in  such  case  all  the  powers  of  such  board.  The  applicant  shall,  within 
twentj^-four  hours  after  such  neglect  or  refusal,  file  with  said  board  a  written 
notice  to  the  adverse  party  of  liis  intention  so  to  apply  and  within  seven  days 
shall  present  a  petition  to  one  of  the  county  commissioners,  stating  the  griev- 
ances complained  of  and  the  action  of  the  board  of  health  thereon. 

The  Board  is  informed  that  no  complaint  relative  to  the  nuisances 
at  Sunset  Point  has  been  made  to  the  local  board  of  health,  and  upon 
the  matter  being  brought  to  its  attention  by  this  department,  assur- 
ance was  given  that  the  local  board  of  health  already  has  the  matter 
under  consideration  and  will  take  up  the  question  of  preventing  the 
objectionable  conditions  on  this  Point  at  the  earliest  practicable  time. 
Your  petition  has  accordingly  been  referred  to  that  board.  This  de- 
partment will  be  pleased  to  aid  you  or  the  board  in  securing  relief  from 
the  conditions  complained  of. 

Lowell. 

March  16,  1914. 

To  the  Municipal  Council  of  the  City  of  Lowell,  Mass. 

Gentlemen:  —  Complying  with  your  request  to  the  State  Board  of 
Health  for  advice  as  to  the  suitability  of  several  tracts  of  land  in 
Lowell  that  have  been  proposed  as  grounds  for  the  city's  hospital  for 
contagious  diseases,  the  undersigned,  selected  to  represent  the  State 
Board  of  Health,  met  the  mayor  and  members  of  the  council  and  were 
conducted  to  the  following  sites  upon  which  they  desired  advice, 
viz.,  — 

1.  Two  sites  on  the  Chelmsford  Street  Hospital  grounds,  one  near 
the  entrance  and  the  other  a  narrow  ridge  near  the  Chelmsford  town 
line.  Both  of  these  sites  are  near  and  not  more  than  35  feet  above  a 
large  area  of  swamp  land  often  covered  with  water,  rendering  the 
region  foggy  and  damp  and  quite  unsuited  for  the  care  of  tuberculosis 
patients. 

2.  The  Hope  estate  is  centrally  located,  rising  to  nearly  50  feet  above 
Chelmsford  Street,  which  bounds  it  on  one  side,  and  about  80  feet 
above  water  in  the  upper  canals.  It  contains  about  6  acres  and,  with 
some  of  the  Sheldon  land  at  the  northeast,  would  make  a  situation 
almost  ideal. 

3.  Ward  land.  This  contains  about  5  acres  and  is  about  1000  feet 
from  the  Lowell  General  Hospital  and  about  500  feet  from  its  tuber- 
culosis camp.     It  is  in  a  hollow,  through  which  a  small  brook  runs, 
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with  land  25  feet  higher  on  two  sides  and  is  not  a  desirable  site  for 
hospital  buildings,  but  there  is  a  tract  west  from  the  Ward  land  and 
extending  to  the  West  Meadow  Road,  marked  on  the  City  Atlas 
W.  C.  Harablett,  which,  with  some  marked  Annie  C.  Johnson,  would 
make  a  very  good  site  for  hospital  buildings.  This  land  is  about  900 
feet  from  Varnum  Avenue  by  the  West  Meadow  Road  and  about  600 
feet  from  a  city  water  pipe,  with  no  sewer  near. 

4.  Within  sight  of  this  tract  and  distant  about  2000  feet  is  a  high 
ridge  on  the  Carney  land  which  would  make  a  good  site  if  it  were  not 
so  inaccessible,  but  it  is  about  3000  feet  from  the  electric  cars  in 
Varnum  Avenue  with  no  road  a  part  of  the  way. 

5.  The  Ira  Chase  land.  The  only  part  of  this  land  which  would 
answer  the  purpose  is  a  ridge  opposite  the  end  of  Mitchell  Avenue  ex- 
tending perhaps  600  feet  and  being  250  feet  wide.  This  area  is  at 
about  the  same  height  as  that  on  which  the  Lowell  General  Hospital 
stands  and  is  an  admirable  place  for  hospital  buildings.  It  can  be  ap- 
proached by  making  a  road  from  the  end  of  Chase  Avenue  or  Tolman 
Avenue.  There  are  water  pipes  in  each  of  these  avenues.  It  might  be 
sewered  across  the  Lowell  General  Hospital  grounds  to  Woodward 
Avenue.  The  top  of  the  ridge  is  about  1500  feet  from  electric  track 
in  Mammoth  Road. 

6.  The  Pillsbury  estate.  This  is  situated  about  1100  feet  from 
electric  track  in  Andover  Street  and  is  said  to  contain  about  11  acres 
bordering  on  Merrimack  River.  The  present  buildings  are  upon  a 
terrace  about  SO  feet  above  the  river.  This  terrace  is  possibly  170 
feet  wide  within  the  estate,  from  the  edge  of  which  a  steep  bank  ex- 
tends to  a  field,  which  is  too  low  to  be  a  desirable  area  for  hospital 
buildings  but  is  well  adapted  for  recreation  grounds,  and  if  this  site  is 
to  be  used,  the  estate  should  be  enlarged  by  as  much  as  3  acres  on  the 
southerly  side,  so  that  all  hospital  buildings  could  be  built  upon  this 
terrace. 

This  estate  is  a  beautiful  place  and  its  beauty  would  make  it  attrac- 
tive and  beneficial  to  convalescents,  but  it  has  not  the  advantage  of 
height  above  the  surrounding  country  enjoyed  by  some  of  the  other 
sites  herein  mentioned,  and  especially  by  the  site  above  Seventh 
Avenue  described  by  a  former  communication  from  this  Board  but 
which  we  were  informed  you  did  not  desire  should  be  regarded  as  one 
of  the  proposed  sites  at  this  time;  still,  the  Pillsbury  estate  with  the 
addition  mentioned  would  be  a  desirable  place  for  a  hospital. 
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Medway. 

July  27,  1914. 
To  Mr.  C.  R.  Peck,  West  Medway,  Mass. 

Deak  Sir:  —  The  State  Board  of  Health  has  considered  your  com- 
munication relative  to  the  objectionable  condition  of  the  Charles  River 
in  the  vicinity  of  West  Medway  and  has  caused  the  locality  to  be 
examined  by  one  of  its  engineers. 

The  results  of  the  examination  show  that,  while  the  river  receives 
some  pollution  from  the  washing  of  cloth  in  two  woolen  mills  and  a 
very  slight  amount  of  pollution  by  sewage  at  two  or  three  points  above 
West  Medway,  the  amount  discharged  is  not  sufficient  to  cause  a 
nuisance  in  the  stream  at  the  present  time  under  ordinary  conditions. 

It  appears,  however,  that  at  a  milldam  in  the  neighborhood  of  West 
Medway  the  water  was  drawn  down  to  a  very  low  level  in  the  latter 
part  of  June  for  the  purpose  of  making  repairs  on  a  gate  chamber  near 
the  dam  and  that,  in  consequence,  a  large  area  of  muddy  river  bottom 
was  exposed  to  the  air  in  warm  weather.  Under  these  conditions  the 
exposed  river  bed  gave  off  an  objectionable  odor,  and  organic  matter 
deposited  upon  the  bottom,  becoming  dried,  floated  again  when  the 
river  rose,  giving  it  an  objectionable  appearance.  The  bottom  of  an 
exposed  millpond  or  other  reservoir  from  which  organic  matter  has 
not  been  thoroughly  removed  previous  to  flooding  usually  gives  off 
objectionable  odors  in  the  summer  season,  and  similar  complaints  have 
been  made  at  millponds  farther  down  this  river.  Such  conditions  can 
only  be  avoided  by  maintaining  a  full  pond  during  the  warmer  part  of 
the  year,  but  there  is  no  law  compelling  the  maintenance  of  a  pond  at 
high  water. 

The  drawing  down  of  the  water  in  this  case  appears  to  have  been 
due  to  the  necessity  for  repairing  appurtenances  to  the  dam  or  the 
factory  below,  and  since  the  recent  examination  the  level  of  the  water 
has  been  restored  and  the  objectionable  conditions  removed.  It  does 
not  appear  that  a  greater  length  of  time  than  necessary  was  employed 
in  making  the  repairs  and,  under  the  circumstances,  further  action 
does  not  appear  to  be  required  at  the  present  time. 

Melrose. 

July  21,  1914. 
To  Messrs.  E.  J.  Blanchard,  H.  G.  Farr,  J.  P.  Topping  atid  Others,  Melrose,  Mass. 

Gentlemen:  —  In  response  to  your  petition  of  May  25,  1914,  re- 
questing advice  as  to  the  procedure  regarding  the  improvement  of  the 
sanitary  condition  of  Spot  Pond  Brook  near  Wyoming  Avenue  and 
Whittier  Street,  the  State  Board  of  Health  has  caused  a  general  exam- 
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ination  of  the  locality  to  be  made  by  one  of  its  engineers  and  finds 
that  the  water  of  the  brook  at  the  time  of  the  examination  did  not 
appear  to  be  very  seriously  polluted  or  in  an  objectionable  condition, 
but  the  stream  itself  was  considerably  obstructed  and  the  lands  in  its 
neighborhood  are  subject  to  overflow.  The  Board  also  finds  that  this 
question  has  been  the  subject  of  careful  consideration  by  the  Metro- 
politan Water  and  Sewerage  Board  and  that  a  resolve  of  the  Legisla- 
ture of  1914  requires  a  further  report  from  that  board  to  the  next 
General  Court  of  the  cost  of  putting  Spot  Pond  Brook  into  such  con- 
dition that  it  will  properly  receive  and  carry  off  all  waters  which  may 
flow  into  it  under  ordinary  circumstances. 

In  view  of  the  fact  that  provision  has  already  been  made  by  the 
Legislature  for  the  proper  investigation  of  the  condition  of  this  brook 
and  the  preparation  of  plans  for  its  improvement,  it  appears  to  the 
Board  advisable,  before  taking  action  in  the  matter,  to  await  the 
results  of  these  investigations, 

Milton. 

Jan.  9,  1914. 

To  the  Committee  to  Investigate  the  Condition  of  Pine  Tree  Brook,  Milton,  Mass.,  Walter 

A.  L-USTE,  M.D.,  Secretary. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  31,  1913,  the  following  application  for  advice  as  to  the  condi- 
tion of  Pine  Tree  Brook:  — 

At  the  recent  town  meeting  .  .  .  the  moderator  appointed  a  conmaittee 
consisting  of  Mr.  EUerton  Wliitney,  ■Mr.  Lincoln  Brj'ant  and  myself  and  at  our 
meeting  yesterday  we  agreed  that  we  should  ask  the  State  Board  of  Health  to 
take  specimens  of  water  for  analysis  now,  at  flood  tide  as  it  were,  again  in  about 
a  month  and  again  late  in  the  sunxmer  when  the  drouth  may  be  at  its  greatest 
intensity,  if  so  be. 

Our  reason  for  so  asking  is  that  there  are  a  number  of  cesspools  along  the 
brook  at  varjdng  distances  from  the  stream  and  we  wish  to  have  your  analyses 
to  determine  what  if  any  seepage  may  be  contaminating  the  waters  of  the  brook 
and  that  we  may  have  the  proper  data  to  proceed  with  our  recommendations. 

It  has  been  proposed  in  two  meetings  of  the  town  that  these  waters  should  be 
used  as  a  part  of  the  supplj^  for  a  prospective  pond  and  shimming  pool  and 
skating  pond  in  connection  T\dth  a  public  park,  and  also  the  local  Board  of 
Health  has  asked  that  the  condition  of  the  brook  be  investigated,  so  that  this 
work  is  distinctly  a  town  affair.  We  shall  much  appreciate  your  early  attention 
to  this  matter  and  shall  be  glad  to  cooperate  in  any  waj^  -nith  you. 

Subsequently  further  information  was  submitted,  including  the 
results  of  the  investigations  of  your  committee  as  to  the  condition  of 
the  brook  and  your  proposed  recommendations  as  to  its  improvement. 
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Pine  Tree  Brook  above  Turner's  Pond  drains  an  area  of  approxi- 
mately 7.5  square  miles  comprising  a  large  part  of  the  northerly  slope 
of  the  Blue  Hills.  The  greater  part  of  the  watershed  is  sparsely  popu- 
lated, the  populous  areas  being  found  chiefly  in  the  lower  parts  of  the 
drainage  area  between  Pope's  and  Turner's  ponds;  but,  while  no 
doubt  considerable  polluting  matter  enters  the  brook  from  various 
sources,  such  as  seepage  from  cesspools  and  drains,  the  wash  of  streets, 
and  drainage  from  barns  and  cultivated  lands,  the  examinations  of  the 
waters  of  the  stream  do  not  show  marked  evidence  of  serious  pollu- 
tion. Such  pollution  as  the  stream  may  now  receive  is  not  sufficient 
to  cause  its  waters  to  be  offensive  or  objectionable,  and  it  will  no 
doubt  be  practicable  to  maintain  it  in  such  condition  that  both  Pope's 
and  Turner's  ponds  can  continue  to  be  used  as  sources  of  ice  supply 
while  the  conditions  affecting  them  remain  about  as  at  present,  pro- 
vided the  recommendations  of  the  Board  already  made  relative  to  the 
use  of  these  ponds  for  that  purpose  be  followed. 

An  examination  of  Pine  Tree  Brook  shows  that  its  channel  is  irregu- 
lar, crooked,  and  in  places  poorly  defined  between  Pope's  and  Turner's 
ponds.  The  channel  is  not  adapted  for  the  prompt  removal  of  freshet 
flows,  and  it  appears  from  your  investigations  that  at  times  of  heavy 
rain,  especially  in  the  spring,  the  brook  in  this  region  may  remain  for 
considerable  periods  in  a  state  of  flood,  causing  the  water  to  flow  into 
the  cellars  of  houses  in  the  Mattapan  district,  although  the  houses 
in  many  cases  are  quite  remote  from  the  brook. 

Judging  from  the  information  which  you  have  submitted  and  such 
investigations  as  the  Board  has  been  able  to  make,  it  appears  probable 
that  the  best  plan  of  improving  the  brook  will  be  to  reconstruct  the 
channel  throughout  its  length  between  Pope's  and  Turner's  ponds, 
giving  it  a  straighter  course  and  a  mere  uniform  grade  and  cross  sec- 
tion, and  to  rebuild  and  enlarge  such  bridges  over  the  stream  as  now 
obstruct  its  flow. 

It  is  probably  practicable,  judging  from  the  plan  and  profile  pre- 
pared by  your  engineer,  to  construct  a  suitable  channel  without  inter- 
fering with  the  metropolitan  sewer  by  widening  the  stream  at  that 
point  and  providing  a  suitable  covering  over  the  sewer.  It  will 
probably  be  best  to  make  a  uniform  channel  with  a  narrow  section  at 
the  bottom  capable  of  carrying  the  summer  flow  of  the  stream  and  a 
much  wider  section  at  a  higher  level  capable  of  carrying  the  water  of 
the  ordinary  winter  and  spring  freshets,  without  overflowing  adjacent 
lands.  If  a  freshet  flow  of  about  20  cubic  feet  per  second  is  provided 
for,  the  channel  will  carry  off  ordinary  winter  and  spring  freshets  and, 
while  extreme  freshets  will  doubtless  occur  occasionally  which   would 
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overflow  the  banks  at  times,  such  overflow  is  not  likely  to  last  for 
more  than  a  few  hours  or  to  cause  serious  trouble  under  present  condi- 
tions. When  the  area  becomes  more  fully  built  up  a  channel  of  larger 
capacity  can  be  provided  when  necessary. 

The  design  of  the  cross  section  of  this  brook  should  be  given  careful 
consideration  before  the  work  is  begun  in  order  that  favorable  hy- 
draulic conditions  may  be  secured. 

In  the  opinion  of  the  Board,  the  general  scheme  proposed  by  your 
committee,  with  the  suggestions  herein  contained,  is  a  reasonable  one 
to  meet  present  needs,  and  with  care  in  the  design  and  construction  of 
the  channel,  the  objectionable  flooding  in  the  valley  of  this  stream 
between  Pope's  and  Turner's  ponds  can  be  relieved. 

Objectionable  pollution  of  the  stream  can  be  prevented  for  a  con- 
siderable time  in  the  future  with  no  great  difficulty,  but  it  is  desirable 
to  provide  sewerage  in  the  more  thickly  settled  parts  of  the  watershed 
and  to  extend  the  sewers  from  time  to  time  as  circumstances  require. 

The  results  of  the  analyses  of  samples  of  w^ater  collected  from 
various  points  on  the  stream  are  appended  hereto. 

New  Bedford.  ^i^^  is^  1914. 

To  Mr.  William  F.  Williams,  Consulting  Engineer,  New  Bedford,  Mass. 

Dear  Sir:  —  The  results  of  the  examination  of  the  air  in  the  Second 
Street  sewer  taken  from  a  point  30  feet  below  the  manhole  at  Potom- 
ska  Street  and  of  a  sample  taken  through  the  bulkhead  at  Rivet 
Street  show  the  presence  of  carbon  monoxide  in  quantities  amounting 
to  .16  of  one  per  cent,  and  .12  of  one  per  cent,  respectively. 

So  far  as  has  yet  been  ascertained,  the  minimum  amount  of  carbon 
monoxide  present  in  illuminating  gas  of  this  character  that  may  cause 
fatal  results  is  .40  of  one  per  cent.  Rapid  breathing  due  to  exertion 
may  increase  the  effect  of  the  poison.  There  was  no  evidence  from 
these  examinations  of  the  presence  of  sewer  gas  of  any  kind. 

North  Adams. 

July  2,  1914. 
To  the  Board  of  Health,  North  Adams,  Mass.,  Mr.  D.  W.  Hyde,  Agent. 

Gextlemex:  —  In  response  to  your  request  of  June  29,  1914,  for 
advice  as  to  the  use  of  water  from  the  south  branch  of  the  Hoosick 
River  at  North  Adams  for  the  sprinkling  of  streets,  the  State  Board  of 
Health  has  considered  the  results  of  numerous  analyses  of  the  water 
of  the  river  in  this  region  and  the  effect  that  it  might  have  if  used  few 
the  purpose  indicated. 
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The  south  branch  of  the  Hoosick  River  receives  much  waste  from 
manufacturing  establishments,  including  a  considerable  quantity  of 
sewage  from  sewers  in  the  town  of  Adams  five  miles  above  North 
Adams.  There  is  also  apparently  one  small  sewer  outlet  in  North 
Adams  a  short  distance  above  the  point  at  which  it  is  proposed  to 
draw  water  from  the  stream. 

The  results  of  the  analyses  of  the  water  of  the  river  show  that, 
while  it  contains  in  the  drier  portion  of  the  year  considerable  organic 
matter,  the  pollution  has  not  thus  far  been  so  great  as  to  be  seriously 
noticeable  in  the  appearance  or  odor  of  the  water.  It  is  probable, 
judging  from  the  analyses  of  street  water  collected  from  gutters  during 
heavy  rains,  that  the  polluting  matter  on  the  paved  streets  is  such 
that  when  the  water  runs  from  them  at  times  of  rain  it  contains  many 
times  as  great  a  quantity  of  organic  matter  as  is  ever  found  in  the 
water  of  the  south  branch  of  the  Hoosick  River,  and  it  is  unlikely  that 
any  germs  in  the  river  water  would  live  for  any  considerable  length 
of  time  exposed  to  the  sunlight  on  the  streets.  While  it  is  preferable, 
as  you  recommend,  to  use  clean  water  for  sprinkling  the  streets,  still, 
under  the  present  conditions  in  North  Adams,  it  is  probable  that 
during  the  coming  summer  the  use  of  the  river  water  for  this  purpose, 
in  the  condition  in  which  it  was  found  by  recent  anal^'ses,  will  not  be 
a  menace  to  the  health  of  the  inhabitants,  and  its  use  will  have  a 
tendency  to  prevent  danger  of  depleting  the  water  supply  from  the 
regular  sources  to  such  an  extent  as  to  make  it  necessary  to  use 
sources  of  questionable  purity. 

Plympton  (Futurity  Thread  Manufacturing  Company). 

Jan.  17,  1914. 
To  the  Futurity  Thread  Manufacturing  Company,  Plympton,  Mass. 

Gentlemen:  —  In  response  to  requests  for  an  examination  of  the 
condition  of  the  Wenatuxet  River  above  Plympton,  the  State  Board 
of  Health  has  caused  the  stream  to  be  examined  and  samples  of  the 
water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  most  serious  pollution 
of  the  river  at  the  present  time  is  that  which  is  caused  by  the  dis- 
charge of  the  sewage  of  your  factory  directly  into  the  stream.  The 
Board  recommends  that  a  suitable  vault  or  cesspool  for  the  collection 
of  the  sewage  of  the  factory  be  provided  on  land  in  its  neighborhood 
at  the  earliest  possible  time  and  that  the  further  use  of  the  river  as  a 
place  of  sewage  disposal  be  discontinued. 
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Jan.  17,  1914. 
To  the  Board  of  Health,  Plympton,  Mass. 

Gentlemen:  —  In  response  to  a  request  for  an  examination  of  a 
portion  of  the  Wenatuxet  River  in  the  town  of  Plympton,  relative  to 
the  possible  pollution  of  an  ice  pond  on  that  stream  by  sewage  from 
a  mill  located  above  the  pond,  the  State  Board  of  Health  has  caused 
the  pond  and  its  surroundings  to  be  examined  and  samples  of  the 
waters  of  the  pond  and  the  river  above  it  to  be  analyzed. 

The  results  of  the  examination  show  that  the  most  notable  pollu- 
tion of  the  Wenatuxet  River  above  the  ice  pond  is  that  which  is 
caused  by  the  sewage  which  is  discharged  directly  into  the  river  from 
a  thread  mill  located  about  one  mile  above  the  pond.  This  method 
of  disposing  of  the  sewage  appears  to  be  a  nuisance  or  source  of  filth 
within  the  meaning  of  Chapter  75,  Section  65,  of  the  Revised  Laws. 

There  would  apparently  be  no  difficulty  in  providing  a  proper  place 
for  disposing  of  this  sewage  upon  land  near  the  factory  and  thus  pre- 
venting the  pollution  of  the  stream,  and  it  is  probable  that  the  owners 
of  the  mill,  when  the  serious  objections  to  the  present  method  of 
sewage  disposal  are  called  to  their  attention,  will  make  the  necessary 
changes  to  prevent  the  further  pollution  of  the  river  from  their  works; 
if  not,  it  appears  to  be  within  the  power  of  your  board  to  enforce  such 
prevention  under  the  authority  of  the  statute  above  referred  to. 

No  other  important  pollutions  of  the  river  above  the  ice  pond  were 
noted  in  the  course  of  this  investigation. 


Salem. 

Aug.  4,  1914. 
To  the  Board  of  Health,  Salem,  Mass. 

Gentlemen:  —  In  response  to  your  communication  of  June  4,  1914, 
stating  that  clams  are  being  taken  from  the  flats  near  Palmer's  Cove 
and  used  as  food,  and  your  further  request  relative  to  the  condition  of 
the  clams  in  Collins  Cove,  the  State  Board  of  Health  has  caused  the 
localities  to  be  examined  and  samples  of  clams  from  various  points  in 
Palmer's  Cove  and  elsewhere  along  this  shore  between  Pickerings 
Point  and  Long  Point,  and  also  of  the  clams  in  Collins  Cove,  to  be 
analyzed. 

The  results  of  the  analyses  show  that  the  clams  along  the  shore  in 
both  localities  are  badly  polluted  and  unsafe  for  use  as  food. 

Considering  your  communications  as  complaints  vmder  the  provi- 
sions of  Section  113  of  Chapter  91  of  the  Revised  Laws,  the  Board  has 
requested  the  Commissioners  on  Fisheries  and  Game  to  prohibit  the 
taking  of  clams  for  use  as  food  from  the  waters  or  flats  of  Salem 


218  STATE  DEPART^^IEXT  OF  HEALTH.      [Pub.  Doc. 

Harbor  between  Pickerings  Point  and  Long  Point  and  from  Collins 
Cove  between  Old  Hospital  Point  and  the  wharf  of  the  Salem  Gas 
Light  Company. 

Aug.  4,   1914. 
To  the  Board  of  Commissioners  on  Fisheries  and  Game,  State  House,  Boston,  Mass. 

Gextlemex:  —  The  State  Board  of  Health,  acting  under  the  pro- 
visions of  Section  113  of  Chapter  91  of  the  Revised  Laws  of  Massa- 
chusetts, requests  your  Honorable  Board  to  prohibit  until  further 
notice  the  taking  of  clams  for  use  as  food  from  the  waters  or  flats  of 
Collins  Cove,  Salem  Harbor,  inside  or  south  of  a  line  drawn  from  the 
wharf  of  the  Salem  Gas  Light  Company  to  Old  Hospital  Point,  and 
also  from  the  waters  or  flats  of  Palmer's  Cove  inside  or  west  of  a  line 
drawn  from  Long  Point  to  Pickerings  Point,  the  clams  in  these  sec- 
tions of  Salem  Harbor  having  been  found  upon  examination  to  be 
unsafe  for  use  as  food. 

StONEHAM.  Atj(j.  5^  1914, 

To  the  Board  of  Health,  Stoneham,  Mass.,  Mr.  George  A.  Hixchcliffe,  Secretary. 

Gentlemen: — L'pon  receipt  of  your  complaint  of  June  1,  1914, 
relative  to  the  condition  of  Sweetwater  Brook  in  Stoneham,  especially 
in  the  neighborhood  of  Gould  Street,  the  State  Board  of  Health  caused 
the  brook  to  be  examined  and  samples  of  its  waters  to  be  analyzed. 

The  results  of  the  examination  show  that  this  brook  has  a  very 
slight  fall  and  that  the  street  drainage  of  the  town  is  discharged  into 
the  stream  at  various  points,  carrying  in  considerable  quantities  of 
sand  and  other  debris  which,  with  other  material,  have  obstructed  the 
channel  of  the  brook  at  various  points.  Though  the  appearance  of  the 
water  at  certain  places  was  objectionable  at  the  time  of  this  exam- 
ination, due  apparently  chiefly  to  street  wash,  there  was  no  objection- 
able odor  in  the  neighborhood  of  the  brook  above  Gould  Street,  and 
the  analyses  do  not  indicate  that  the  water  of  this  stream  was  in  a 
seriously  objectionable  condition  at  this  time  either  at  Gould  Street  or 
at  the  point  where  it  joins  the  Aberjona  River  below  East  Woburn. 

A  more  recent  examination  shows  the  brook  is  now  being  seriously 
polluted  by  sewage  from  one  of  the  drains  of  the  town  of  Stoneham 
at  Pleasant  Street  —  a  point  below  Gould  Street  —  and  that  the  condi- 
tion of  the  brook  has  been  rendered  objectionable  below  this  outlet. 
It  is  understood  that  steps  are  being  taken  by  the  town  to  reUeve  the 
brook  of  this  pollution. 

In  the  opinion  of  the  Board,  the  objectionable  conditions  complained 
of  in  this  stream  can  be  relieved  only  by  clearing  the  channel  of  the 
brook  of  obstructions  and  preventing  the  discharge  of  sewage  from  the 
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sewer  referred  to.  As  the  objectionable  conditions  are  caused  by  the 
town,  the  Board  recommends  that  the  matter  be  taken  up  with  the 
town  authorities  who  can  provide  immediate  relief. 

TOWNSEND. 

May  12,  1914. 
To  Harriet  C.  Strout,  Townsend  Harbor,  Mass. 

Dear  Madam:  —  In  response  to  your  request  of  April  14,  1914,  with 
reference  to  the  objectionable  conditions  resulting  from  the  flooding  of 
certain  cellars  in  the  village  of  Townsend  Harbor,  the  State  Board  of 
Health  has  caused  an  examination  of  the  locality  to  be  made  and  finds 
that  there  are  several  dwelling  house  cellars  in  this  region  which  con- 
tained water  at  the  time  of  the  examination. 

It  is  advisable,  in  the  opinion  of  the  Board,  that  relief  of  this  condi- 
tion be  provided,  and  the  Board  has  brought  the  matter  to  the  atten- 
tion of  the  Selectmen  in  a  communication,  a  copy  of  which  is  enclosed. 

May  12,  1914. 
To  the  Board  of  Selectmen,  Townsend,  Mass. 

Gentlemen:  —  In  response  to  a  complaint  received  April  14,  1914, 
with  reference  to  the  condition  of  certain  dwelling  house  cellars  in  the 
village  of  Townsend  Harbor,  the  State  Board  of  Health  has  caused  an 
examination  of  the  locality  to  be  made  and  finds  that  a  number  of 
cellars  in  this  region  contained  water  at  the  time  of  the  examination. 
The  Board  is  also  informed  that  damages  were  paid  to  the  owners  of 
these  dwellings  many  years  ago  at  the  time  when  a  dam  in  this  neigh- 
borhood was  raised. 

It  is  advisable,  in  the  opinion  of  the  Board,  that  the  question  of 
draining  the  cellars  containing  water,  in  the  section  of  Townsend 
Harbor  affected  by  the  dam,  should  be  carefully  considered  and  a 
plan  prepared  under  the  advice  of  an  engineer  of  experience  in  such 
matters  which  will  provide  relief  for  the  objectionable  conditions  now 
complained  of.  If  you  should  decide  to  make  a  further  investigation 
of  this  question,  the  Board  will,  upon  request,  give  you  further  advice 
as  to  any  plan  of  relief  that  you  may  desire  to  present. 

UXBRIDGE. 

June  22,  1914. 
To  the  Board  of  Health,  Uxbridge,  Mass. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  the  best 
means  of  preventing  the  breeding  of  mosquitoes  and  the  spreading  of 
malaria  in  Uxbridge,  the  State  Board  of  Health  has  caused  the  locality 
to  be  examined  by  one  of  its  engineers  and  has  considered  the  results 
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of  a  general  examination  of  the  localities  in  which  mosquitoes  are 
believed  to  breed. 

Of  the  places  examined,  the  most  likely  breeding  grounds  appear  to 
be  (1)  a  shallow  pool  just  west  of  the  Uxbridge  Cotton  Mills  in  North 
Uxbridge,  (2)  a  small  pond  located  a  short  distance  southeast  of  the 
fair  grounds,  and  (3)  a  shallow  pond  near  the  corner  of  Oak  and  Wilson 
streets.  Two  of  these  pools  are  already  in  process  of  being  filled,  and 
the  best  treatment  for  them  to  prevent  the  development  of  mosquitoes 
will  undoubtedly  be  to  fill  them  to  such  a  level  that  water  will  not 
afterward  collect  there.  In  the  meantime  it  will  be  best  to  treat  these 
pools  with  oil  at  such  intervals  as  may  be  necessary  to  prevent  the 
breeding  of  mosquitoes  therein. 

Several  other  places  were  examined  and  evidence  of  mosquito  breed- 
ing was  not  found  at  the  time  of  this  examination.  The  pond  on  the 
Mumford  River  west  of  North  Main  Street  in  North  Uxbridge  is  in 
places  quite  shallow  and  it  is  possible  that  with  the  growth  of  weeds 
mosquitoes  may  breed  at  times  in  parts  of  this  pond.  It  should  be 
examined  from  time  to  time  and  if  it  is  found  that  mosquitoes  breed 
in  places  where  they  are  protected  among  the  weeds,  the  best  plan  of 
treatment  would  probably  be  to  remove  such  vegetation  as  affords 
them  protection.  If  from  the  experience  of  the  coming  year  it  is  found 
to  be  difficult  to  prevent  the  breeding  of  mosquitoes  in  this  pond  unless 
at  a  considerable  expense,  the  question  of  improving  the  bottom  and 
shores  of  the  pond  will  require  consideration. 

Conditions  in  the  pond  located  southwest  of  the  Uxbridge  Cotton 
Mills  appear  to  be  much  the  same  as  those  on  the  Mumford  River  in 
North  Uxbridge.  There  is  a  considerable  current  through  the  pond 
during  most  of  the  year  and  it  is  doubtful  whether  mosquitoes  breed 
there  at  any  time.  It  should  be  carefully  watched,  however,  during 
the  present  year  to  determine  whether  and  to  what  extent  this  pond 
is  a  breeding  ground  for  mosquitoes. 

The  pond  near  the  junction  of  South  and  North  Mendon  roads 
showed  no  evidence  at  the  time  of  the  examination  of  the  presence  of 
mosquito  larvse.  This  pond  also  should  be  examined  at  intervals 
throughout  the  coming  year  to  determine  whether  mosquitoes  breed 
there  in  considerable  numbers. 

If  it  is  found  that  mosquitoes  breed  in  these  ponds,  or  any  others  in 
the  region  about  Uxbridge,  the  Board  will,  upon  request,  have  a  further 
examination  made  of  the  possible  breeding  places  and  give  you  further 
advice  as  to  the  best  method  of  treatment.  The  Board  will  also  be 
pleased  to  co-operate  with  you,  if  you  wish,  in  an  investigation  to  de- 
termine to  what  extent  malaria  occurs  in  Uxbridge  and  the  probable 
sources  of  the  disease. 
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WiNTHROP.  j^^^  18.   1914. 

To  Messrs.  Alfred  Tewksburt,  Frank  E.  Tewksbury,  George  F.  Sweeny  and  Others, 

Winthrop,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
May  19,  1914,  the  following  petition  relative  to  the  taking  of  clams 
from  the  flats  off  the  westerly  shore  of  Winthrop  for  use  as  food :  — 

The  undersigned  citizens  of  Winthrop  respectfully  petition  your  Honorable 
Board  to  investigate  the  clams  in  the  flats  off  the  westerlj'  shore  of  Winthrop 
between  Belle  Isle  Inlet  Bridge  and  the  Cottage  Park  Yacht  Club. 

Beheving  that  clams  in  this  locahty  are  now  fit  for  food  we  trust  that  you  will 
allow  them  to  be  used  for  that  purpose. 

In  accordance  with  this  request,  the  Board  has  caused  the  locality 
to  be  examined  and  sample^  of  clams  to  be  collected  for  analysis  from 
various  points  about  the  shores  of  Winthrop  between  Point  Shirley  and 
Belle  Isle  Inlet,  including  samples  from  the  ocean  side  of  Winthrop  Hill. 

The  results  of  these  analyses  show  that,  except  at  a  single  station, 
bacteria  characteristic  of  sewage  were  present  in  from  40  to  100  per 
cent,  of  all  of  the  clams  examined  from  the  fourteen  stations  in  this 
region.  Under  the  circumstances  the  clams  from  this  region  cannot  be 
regarded  as  safe  to  use  for  food,  and  if  complaint  is  made  under 
Chapter  91  of  the  Revised  Laws,  Section  113,  it  is  likely  to  be  found 
necessary  to  extend  the  restrictions  to  areas  from  which  the  taking  of 
clams  is  at  present  authorized. 

June  18,  1914, 
To  the  Board  of  Health,  Winthrop,  Mass. 

Gentlemen:  —  In  response  to  a  petition  from  certain  inhabitants 
of  Winthrop  relative  to  the  taking  of  clams  from  the  flats  off  the 
westerly  shore  of  Winthrop  between  the  Belle  Isle  Inlet  bridge  and 
the  Cottage  Park  Yacht  Club,  the  State  Board  of  Health  has  caused  a 
number  of  samples  of  clams  to  be  taken,  both  in  the  area  indicated 
and  elsewhere  about  the  shores  of  Winthrop,  including  regions  in 
which  the  taking  of  clams  is  still  authorized. 

The  results  of  these  tests  have  been  communicated  to  the  petitioners 
and  a  copy  of  this  communication  is  enclosed  herewith. 

It  appears  from  these  investigations  that  clams  containing  bacteria 
characteristic  of  sewage  are  now  found  abundantly  in  areas  where 
their  presence  was  not  detected  at  the  time  of  the  previous  investiga- 
tion, and  the  Board  is  prepared  to  consider  the  extension  of  the  re- 
stricted areas  upon  receipt  of  a  complaint,  in  accordance  with  the 
provisions  of  Chapter  91  of  the  Revised  Laws,  Section  113. 
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Examination  of  Public  Water  Supplies. 


The  usual  chemical  analyses  of  the  principal  sources  of  public  water 
supply  in  the  State  have  been  made  during  the  year  and  are  presented 
in  the  two  following  tables,  the  first  of  which  contains  averages  of« 
analyses  of  the  surface-water  supplies  and  the  second  the  averages  of 
analyses  of  the  ground-water  supplies. 


Averages  of  Chemical  Analyses  of  Surface-water  Sources  for  the  Year  191 4- 
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Metropolitan  Water 
District. 

Wachusett  Reservoir,  up- 
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Wachusett        Reservoir, 
lower  end. 

.12 

3.32 

.0022 

.0139 

.0024 

.32 

.0010 

.0000 

.24 

0.9 

Sudbury  Reservoir, 

.14 
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.0025 
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.0031 

.36 

.0046 

.0000 

.27 

1.4 

Framingham     Reservoir 
No.  3. 

.14 

3.81 
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,0024 

.37 

.0043 

.0001 

.27 

1.4 

Hopkinton  Reservoir,     . 

.52 

4.41 

.0024 
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.0025 

.40 

.0030 

.0001 
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1.2 

Ashland  Reservoir, 

.60 
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1.2 

Framingham     Reservoir 
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Lake  Cochituate,    . 

.23 

6.25 

.0025 
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.0001 
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Chestnut  Hill  Reservoir, 

.15 
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1.4 
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Spot  Pond, 
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.14 
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Big  Sandy  Pond,     . 

.08 
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.72 
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.0000 
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Little  Sandy  Pond, 

.00 

4.70 
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.0025 
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.0000 

.17 
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Dry  Brook,      . 

.17 
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.12 
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.0000 
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5.2 

Bassett  Brook, 

.01 

4.90 
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.0000 

.14 

3.4 

Amherst, 

Amethyst    Brook    large 
reservoir. 

.25 

3.79 
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.0160 

.0066 

.18 
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.0000 

.31 

0.6 

Amethyst    Brook    small 

.17 

3.12 
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.20 

.0025 

.0000 

.24 

0.4 

reservoir. 

Lower  Reservoir,     . 

.42 

3.74 

.0041 

.0167 

.0042 

.16 

.0030 

.0000 

.47 

0.7 
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[Parts  in  100,000.] 
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0.4 

Ashfield. 
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2.9 
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.22 
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.37 

4.68 

.0027 

.0179 

- 

.17 

.0057 

.0000 

.55 

1.5 

Barre,     . 

Reservoir, 
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.0115 

.0019 

.12 

.0027 

.0000 

.25 

1.2 

Chicopee, 

Morton  Brook, 

.08 

4.17 

.0013 

.0061 

.0013 

.16 

.0030 

.0000 

.10 

0.9 

Cooley  Brook, 

.28 

4.50 

.0039 

.0107 

.0032 

.16 

.0025 

.0000 

.26 

1.0 

Colrain, 

McClellan  Reservoir, 

.08 

7.04 

.0017 

.0098 

.0015 

.17 

.0040 

.0000 

.18 

4.2 

Concord, 

Nagog  Pond,   . 

.06 

2.60 

.0021 

.0153 

.0010 

.37 

.0003 

.0000 

.18 

0.5 

Dalton, 

Egypt  Brook  Reservoir, 

.20 

3.80 

.0009 

.0095 

.0016 

.11 

.0047 

.0000 

.27 

2.0 

Cady  Brook,   . 

.15 

5.28 

.0021 

.0081 

.0004 

.12 

.0040 

.0000 

.25 

2.7 

Danvers, 

Middleton  Pond,     . 

.63 

7.26 

.0020 

.0209 

.0032 

.43 

.0003 

.0000 

.68 

1.8 

Deerfield   (South), 

Roaring  Brook, 

.08 

6.35 

.0014 

.0106 

.0034 

.16 

.0035 

.0000 

.13 

3.5 

F-    ■  -' 

Egremont  (South), 

Goodale  Brook, 

.04 

4.07 

.0006 

.0046 

.0003 

.11 

.0060 

.0000 

.09 

2.5 

Fall  River,     . 

North  Watuppa  Lake,    . 

.17 

4.32 

.0021 

.0203 

.0039 

.67 

.0005 

.0001 

.35 

0.9 

Falmouth, 

Long  Pond,     . 

.00 

3.16 

.0016 

.0126 

.0023 

1.00 

.0000 

.0000 

.08 

0.3 

Fitchburg,     . 

Meetinghouse  Pond, 

.11 

3.16 

.0061 

.0190 

.0032 

.23 

.0023 

.0000 

.26 

0.8 

Scott  Reservoir, 

.14 

3.33 

.0096 

.0249 

.0065 

.27 

.0012 

.0001 

.29 

0.6 

Wachusett  Lake,     . 

.11 

3.02 

.0075 

.0195 

.0038 

.23 

.0012 

.0000 

.23 

0.7 

Falulah  Brook, 

.19 

3.14 

.0052 

.0190 

.0043 

.23 

.0017 

.0001 

.24 

0.4 

Gardner, 

Crystal  Lake, 

.10 

5.30 

.0031 

.0141 

.0017 

.33 

.0047 

.0000 

.16 

2.1 
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i 

Ammon 

lA. 

Nitrogen 

AS 

o 

s 

s 
o 

Source. 

a 
o 

ALBUMINOID. 

CiTT  OR  TOWX. 

TS 

m 

a 

2  c 

i 

"3 
o 

•a 

1    o 
OS 

6 

a 

1 
O 

.85 

1 

i 

a 

X 

o 

i 

1 

Gloucester,    . 

Dike's  Brook  Reservoir 

.43 

4.13 

.0028 

.0188 

.0052 

.0012 

.0000 

.37 

0.2 

Wallace  Reservoir,  . 

.52 

4.85 

.0022 

.0252 

.0082 

1.07 

.0006 

.0001 

.52 

0.4 

Haskell  Brook  Reservoir 

.28 

3.93 

.0022 

.0144 

.0029 

.91 

.0003 

.0000 

.26 

0.3 

Great   Barrington, 

East  Mountain  Reservoir 

.     .12 

5.54 

.0065 

.0111 

.0031 

.13 

.0012 

.0000 

.17 

3.7 

Green  River,  . 

.00 

9.73 

.0028 

.0053 

.0017 

.17 

.0228 

.0000 

.05 

7.9 

Great    Barrington 

(Housa  tonic). 
Greenfield,     . 

Long  Pond, 

Glen  Brook  Upper  Reser 

.05 
-     .02 

8.73 
5.19 

.0028 
.0027 

.0210 
.0109 

.0034 
.0030 

.16 
.16 

.0014 
.0002 

.0000 
.0000 

.23 
.10 

7.0 
3.0 

voir. 
Glen  Brook  Lower  Reser- 

.03 

5.37 

.0022 

.0089 

.0016 

.16 

.0000 

.0000 

.10 

2.9 

Hadley, 

voir. 
Hart's  Brook  Reservoir 

.07 

4.53 

.0035 

.0075 

.0009 

.25 

.0008 

.0000 

.14 

1.7 

Hatfield, 
Haverhill,      . 

Running   Gutter   Brook 

Reservoir. 
Johnsen's  Pond, 

.07 
.18 

4.68 
5.35 

.0010 
.0029 

.0068 
.0193 

.0014 
.0024 

.21 
.55 

.0312 
.0028 

.0002 
.0000 

.13 
.30 

2.1 
2.2 

Crystal  Lake, 

.19 

3.78 

.0020 

.0184 

.0021 

.39 

.0017 

.0000 

.34 

1.0 

Kenoza  Lake, 

.22 

5.31 

.0036 

.0208 

.0038 

.47 

.0012 

.0000 

.38 

2.1 

Lake  Saltonstall,     . 

.14 

5.85 

.0015 

.0174 

.0023 

.53 

.0020 

.0000 

.28 

2.3 

Lake  Pentucket,      . 

.19 

5.25 

.0019 

.0183 

.0038 

.48 

.0012 

.0000 

.32 

2.2 

Millvale  Reservoir, 

.63 

5.48 

.0033 

.0218 

.0035 

.40 

.0045 

.0000 

.70 

2.0 

Hingham, 

Accord  Pond, 

.18 

4.30 

.0027 

.0141 

.0025 

.69 

.0001 

.0000 

.32 

0.7 

Hinsdale, 

Reservoir, 

.21 

2.56 

.0074 

.0136 

.0019 

.12 

.0054 

.0000 

.17 

0.5 

Holden, 

Muschopauge  Lake, 

.06 

3.12 

.0013 

.0117 

.0010 

.34 

.0020 

.0000 

.14 

0.8 

Holyoke, 

Whiting  Street  Reservoir 

.07 

4.96 

.0034 

.0153 

.0035 

.24 

.0007 

.0000 

.17 

2.7 

Fomer  Reservoir,    . 

.40 

4.23 

.0021 

.0138 

.0028 

.16 

.0053 

.0000 

.42 

1.2 

Wright  and  Ashley  Pond 

.14 

5.24 

.0047 

.0188 

.0030 

.19 

.0008 

.0001 

.26 

2.3 

High  Service  Reservoir 

.10 

4.47 

.0031 

.0183 

.0034 

.20 

.0010 

.0000 

.24 

2.1 

White  Reservoir,     . 

.30 

3.96 

.0112 

.0211 

.0048 

.17 

.0024 

.0001 

.35 

1.5 

Hudson, 

Gates  Pond,    . 

.12 

4.87 

.0033 

.0198 

.0038 

.28 

.0018 

.0000 

.26 

1.7 

Fosgate  Brook, 

.44 

5.32 

.0100 

.0240 

.0078 

.26 

.0146 

,0000 

.53 

1.7 

Huntington, 

Cold  Brook  Reservoir, 

.16 

3.54 

.0009 

.0061 

.0013 

.15 

.0022 

.0000 

.19 

0.8 

Ipswich, 

Dow's  Brook  Reservoir 

.27 

5.70 

.0041 

.0202 

.0041 

.73 

.0045 

.0001 

.40 

2.0 

Lawrence, 

Lee,        .        .        . 

Merrimack     River,     fil- 
tered. 

Codding    Brook    Uppei 
Reservoir. 

Codding    Brook    Lowei 
Reservoir. 

Basin  Pond  Brook, 

.18 
.13 
.11 
.42 

6.05 
4.09 
5.41 
4.67 

.0050 
.0012 
.0013 
.0021 

.0101 
.0098 
.0094 
.0145 

_ 

.0016 
.0011 
.0015 

.49 
.12 
.13 
.12 

.0369 
.0064 
.0070 
.0114 

.0001 
.0000 
.0000 
.0000 

.34 
.19 
.20 
i.55 

1.5 
2.0 
3.0 
1.7 

Lenox,    . 

Reservoir, 

.05 

7.67 

.0030 

.0091 

.0025 

.09 

.0027 

.0000 

.13 

5.3 
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Source. 

i 

O 

a 
t 
H 

a 
o 

S  a 

Ammo> 

•lA. 

o 
a 

1 
O 

.23 

Nitrogen 

A.% 

i 

8 

1 

>> 
y. 

o 

ALBUMINOID. 

i 

1 
2 

1 

City  or  Town. 

"3 
o 

o 

C 

02 

i 

a 
X 

Leominster,  . 

Morse  Reservoir,     . 

.21 

2.95 

.0055 

.0211 

.0037 

.0015 

.0000 

.29 

0.3 

Haynes  Reservoir,  . 

.30 

3.33 

.0141 

.0450 

.0201 

.25 

.0018 

.0001 

.40 

0.3 

Fall  Brook  Reservoir,     . 

.09 

2.77 

.0026 

.0172 

.0043 

.20 

.0000 

.0000 

.25 

0.4 

Lincoln, 

Sandy  Pond,  . 

.02 

4.56 

.0025 

.0138 

.0019 

.37 

.0002 

.0000 

.14 

1.7 

Longmeadow, 

Cooley  Brook, 

.08 

4.87 

.0019 

.0123 

.0045 

.27 

.0065 

.0002 

.18 

2.3 

Lynn,    . 

Birch  Reservoir,      . 

.42 

6.47 

.0054 

.0295 

.0058 

.82 

.0038 

.0001 

.60 

2.4 

Walden  Reservoir,  . 

.52 

6.83 

.0085 

.0245 

.0035 

.84 

.0025 

.0001 

.67 

2.6 

Hawkes  Reservoir, 

.59 

7.65 

.0069 

.0317 

.0050 

.96 

.0033 

.0000 

.78 

3.0 

Saugus  River, 

.95 

10.58 

.0075 

.0392 

.0053 

1.20 

.0032 

.0003 

1.16 

4.7 

Manchester,  . 

Round  Pond, 

.94 

5.97 

.0054 

.0302 

.0057 

.87 

.0015 

.0000 

.93 

1.1 

Gravel  Pond, 

.12 

3.72 

.0019 

.0132 

.0021* 

.75 

.0013 

.0000 

.23 

0.6 

Marlborough, 

Lake  Williams, 

.11 

5.20 

.0036 

.0179 

.0020 

.62 

.0046 

.0001 

.21 

1.9 

Millham    Brook     Reser- 

.44 

5.26 

.0058 

.0220 

.0040 

.48 

.0101 

.0000 

.52 

1.7 

Maynard, 

White  Pond,    . 

.16 

3.95 

.0024 

.0168 

.0031 

.30 

.0047 

.0000 

.29 

0.8 

Milford, 

Charles  River,  filtered,  . 

.12 

4.07 

.0011 

.0065 

- 

.39 

.0109 

.0000 

.25 

1.3 

Montague,      . 

Lake  Pleasant, 

.06 

2.93 

.0024 

.0083 

.0007 

.18 

.0013 

.0000 

.11 

0.7 

Nantucket,    . 

Wannacomet  Pond, 

.10 

6.45 

.0019 

.0170 

.0042 

2.07 

.0009 

.0000 

.15 

1.3 

New  Bedford, 

Little  Quittacas  Pond,    . 

.31 

4.40 

.0027 

.0206 

.0029 

.62 

.0003 

.0000 

.42 

0.8 

Great  Quittacas  Pond,    . 

.44 

4.15 

.0027 

.0206 

.0022 

.57 

.0005 

.0000 

.61 

0.8 

North  Adams, 

Notch  Brook  Reservoir, 

.05 

8.53 

.0033 

.0101 

.0032 

.12 

.0003 

.0000 

.12 

6.8 

Broad  Brook, 

.06 

4.47 

.0016 

.0073 

.0012 

.11 

.0078 

.0000 

.18 

2.4 

Northampton, 

Middle  Reservoir,   . 

.18 

4.20 

.0022 

.0133 

.0023 

.15 

.0022 

.0000 

.25 

1.9 

Mountain  Street  Reser- 

.08 

4.02 

.0016 

.0103 

.0024 

.14 

.0008 

.0000 

.14 

2.0 

voir. 
West  Brook,    . 

.09 

4.60 

.0028 

.0074 

.0010 

.16 

.0038 

.0000 

.14 

2.1 

North  Andover,    . 

Great  Pond,    . 

.20 

4.81 

.0024 

.0202 

.0036 

.48 

.0004 

.0000 

.29 

1.8 

Northborough, 

Lower  Reservoir,     . 

.52 

4.39 

.0039 

.0247 

.0038 

.32 

.0028 

.0001 

.60 

0.9 

Northbridge, 

Cook  Allen  Reservoir,    . 

.27 

3.27 

.0039 

.0193 

.0031 

.24 

.0014 

.0001 

.37 

0.4 

North    Brookfield, 

Doane  Pond,  . 

.38 

4.01 

.0050 

.0312 

.0073 

.23 

,0015 

.0000 

.45 

0.9 

North  Pond,    . 

.40 

4.19 

.0071 

.0358 

.0088 

.24 

.0007 

.0000 

.52 

0.9 

Northfield,     . 

Reservoir, 

.16 

3.31 

.0009 

.0071 

.0002 

.13 

.0002 

.0000 

.28 

1.1 

Norwood, 

Buckmaster  Pond, 

.23 

4.57 

.0210 

.0229 

.0050 

.58 

.0037 

.0001 

.31 

1.5 

Orange, 

Reservoir, 

.04 

2.96 

.0005 

.0035 

.0004 

.15 

.0020 

0000 

.10 

0.7 

Palmer, 

Lower  Reservoir,    . 

.22 

3.46 

.00441 

i 

.0171 

.0043 

.18 

.0003 

0000 

.22 

0.6 
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[Parts  in  100,000.] 


o 

ft 

> 
« 

a 
o 

Ammonia. 

Nitrogen 

AS 

Sourco. 

ALBUMINOID. 

B 

3 

§ 

City  or  Town. 

"d 

o 
O 

2  a 
■3.2 

i 

1 

0) 

■a 

0 
<n  0, 
OQ 

a 
% 

o 

.93 

2 

1 

a 

Si 

o 

e 
-a 

Peabody, 

Brown's  Pond, 

.18 

4.88 

.0046 

.0195 

.0038 

.0092 

.0001 

.29 

1.2 

Spring  Pond,  . 

.25 

6.67 

.0094 

.0183 

.0031 

.76 

.0067 

.0001 

.33 

2.6 

Suntaug  Lake, 

.06 

5.32 

.0032 

.0200 

.0033 

.98 

.00.32 

.0000 

.20 

2.7 

Pittsfield, 

Ashley  Lake,  . 

.27 

3.76 

.0045 

.0211 

.0056 

.11 

.0007 

.0000 

.43 

1.4 

Ashley  Brook, 

.21 

5.41 

.0021 

.0156 

.0028 

.13 

.0024 

.0001 

.33 

3.0 

Hathaway  Brook,   . 

.04 

9.33 

.0006 

.0041 

.0004 

.13 

.0190 

.0000 

.08 

7.4 

Mill  Brook,      . 

.46 

5.23 

.0037 

.0169 

.0029 

.12 

.0093 

.0000 

.56 

2.3 

Sacket  Brook, 

.10 

6.61 

.0008 

.0067 

.0012 

.11 

.0070 

.0003 

.14 

5.3 

Farnham  Reservoir, 

.51 

4.75 

.0037 

.0184 

.0030 

.12 

.0085 

.0000 

.71 

1.7 

Plymouth,     . 

Little  South  Pond, 

.01 

2.78 

.0023 

.0204 

.0034 

.70 

.0010 

.0000 

.12 

0.1 

Great  South  Pond, 

.00 

2.54 

.0021 

.0179 

.0039 

.69 

.0000 

.0000 

.08 

0.2 

Randolph, 

Great  Pond,    . 

.39 

4.96 

.0027 

.0228 

.0037 

.69 

.0038 

.0000 

.52 

1.3 

Rockport, 

Gape  Pond, 

.19 

13.20 

.0042 

.0220 

.0064 

5.25 

.0000 

.0000 

.28 

2.4 

Russell, 

Black  Brook,  . 

.15 

3.54 

.0011 

.0074 

.0009 

.16 

.0027 

.0000 

.20 

1.1 

Salem,    . 

Wenham  Lake, 

.32 

7.31 

.0094 

.0283 

.0084 

.93 

.0096 

.0003 

.49 

.2.6 

Longham  Reservoir, 

.84 

8.31 

.0125 

.0343 

.0109 

1.07 

.0192 

.0004 

.72 

2.6 

Shelburne,     . 

Fox  Brook, 

.02 

5.46 

.0010 

.0043 

.0006 

.12 

.0012 

.0000 

.11 

3.2 

Southbridge, 
South  Hadley, 

Hatchet     Brook     Reser- 
voir No.  .3. 

Hatchet     Brook     Reser- 
voir No.  4. 

Leaping  Well  Reservoir 

.20 
.28 
.09 

3.06 
3.05 

3.28 

.0034 
.0037 
.0125 

.0170 
.0223 
.0288 

.0024 
.0034 
.0141 

.21 
.21 
.19 

.0007 
.0019 
.0063 

.0000 
.0000 
.0001 

.28 
.35 
.12 

0.6 
0.5 
0.7 

Buttery    Brook     Reser 

.07 

4.53 

.0054 

.0130 

.0030 

.32 

.0390 

.0001 

.09 

1.0 

Spencer, 

Shaw  Pond,     . 

.06 

2.56 

|.0008 

.0144 

.0012 

.22 

.0010 

.0000 

.18 

0.5 

Springfield,    . 
Stockbridge, 

Westfield    Little    River 

filtered. 
Lake  Averic, 

.14 
.15 

3.26 
7.25 

.0010 
i.0023 

.0072 
.0182 

.0030 

.15 
.11 

.0059 
.0039 

.0000 
.0000 

.25 

0.9 

4.7 

Stoughton,     . 

Muddy  Pond  Brook, 

.17 

4.03 

.0011 

.0068 

.0007 

.39 

.0057 

.0000 

.21 

1.0 

Taunton, 

Assawompsett  Pond, 

.      .30 

3.84 

.0028 

.0208 

.0030 

.57 

.0005 

.0000 

.47 

0.7 

Elder's  Pond, 

.      .11 

3.83 

.0024 

.0195 

.0028 

.55 

.0005 

.0000 

.28 

0.7 

Wakefield,      . 

Crystal  Lake, 

.      .22 

5.69 

.0068 

.0254 

.0054 

.83 

.0102 

.0002 

.35 

2.1 

Wareham   (Onset), 

Jonathan  Pond, 

.      .01 

2.43 

.0017 

.0104 

.0021 

.65 

.0013 

.0000 

.09 

0.2 

Way  land. 

Snake  Brook  Reservoir 

,      .63 

4.31 

.0041 

.0288 

.0044 

.37 

.0002 

.0000 

.73 

1.4 

Westfield, 

Montgomery    Reservoir 

,      .3£ 

2.82 

.0067 

.0231 

.0040 

.16 

.0017 

.0000 

.52 

0.3 

Tekoa  Reservoir,    . 

.      .35 

2.97 

.0035 

.0168 

.0036 

.15 

.0023 

.0000 

.42 

0.4 

Tillotson  Brook  Reservoi 

r,    .1] 

2.96 

.0022 

.0062 

.0014 

.18 

.0022 

.0000 

.15 

0.5 
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Concluded. 


Source. 

6 

1 

W 

a 
o 

S  e 

■§•2 

12 

Ammonia. 

§ 

1 

ji 
O 

NlTBOGEN 
1            ^ 

1 

1 

a 

1 

i 

ALBUMINOID. 

i 
1 

1 

'S 
2 

CiTT  OR  Town. 

3 

1 

a 
■  o 

i 

a 

1 

West  Springfield,  . 

Darby  Brook  Reservoir, 

.18 

5.70 

.0105 

.0209 

.0079 

.38 

.0180'.0001 

.24 

2.. 

Bear  Hole  Brook,  filtered, 

.04 

7.37 

.0025 

.0054 

- 

.24 

.0087  .0000 

- 

4.1 

Weymouth,    . 

Great  Pond,    . 

.52 

4.33 

.0042 

.0205 

.0019 

.56 

.0010  .0000 

.63}  0.7 

Williamsburg, 

Reservoir, 

.15 

3.96 

.0019 

.0092 

.0015 

.14 

.0007.0000 

1 

.23 

1.8 

Winchester,    . 

Xorth  Reservoir,     . 

.09 

3.99 

.0036 

.0194 

.0043 

.48 

.0004.0000 

.22 

1.7 

South  Reservoir,     . 

.09 

3.59 

.0048 

.0167 

.0039 

.42 

.0018  .0000 

.16 

1.5 

Middle  Reservoir,   . 

.18 

3.74 

.0039 

.0229 

.0038 

.43 

.0021  .0000 

.27 

1.3 

Worcester, 

Bottomly  Reservoir, 

.19 

5.49 

.0026 

.0162 

.0036 

.31 

.0233  .0000 

.31 

2.1 

Kent  Reservoir, 

.15 

4.6l! 

.0028 

.0137 

.0023 

.28' 

.0130.0000 

.27 

1.7 

Leicester  Reservoir, 

.16 

4.12 

.0055 

.0148     .0015 

.28 

.0067  .0000 

.30 

1.4 

Mann  Reservoir, 

.14 

4.83 

.0031 

.0166     .0040 

.28. 

.O125J.00OO 

.26 

1.9 

Upper  Holden  Reservoir, 

.13 

3.05 

.0018 

.0092      .0014 

.27 

.0053.0000 

.20 

0.6 

Lower  Holden  Reservoir, 

.13 

3.29 

.0035  .0132      .0020 

.27 

.0052  .0001 

.22  0.8 

Averages  of  Chemical  Analyses  of  Ground-water  Sources  for  the  Year  1914' 

[Parts  in  100,000.] 


U 

O 

6 

d 

2 

§1 

Ammonia. 

i 

o 
2 
O 

Nitrogen 

AS 

1 

City  or  Town. 

Source. 

1 

■6 

.1 
.26 
< 

a 

1 
2 

1 

a 
2 

Acton, 

Tubular  wells,    . 

.00 

8.15 

.0006 

.0019 

.54 

.1500 

.0000 

3.5 

.006 

Adams,     . 

Tubular  wells. 

.00 

9.80 

0006 

.0015 

.14 

.0267 

.0000 

9.0 

.003 

Amesbury, 

Tubular  wells. 

.22 

18.05 

.0024 

.0030 

.55 

.0000 

.0001 

9.4 

.315 

Ashland,  . 

Tubular  wells. 

.00 

4.42 

.0005 

.0016 

.40 

.0023 

.0000 

1.1 

.004 

Attleborough,  . 

Large  well. 

.05 

4.50 

.0011 

.0083 

.46 

.0133 

.0000 

1.7 

Oil 

Avon, 

Wells, 

.00 

6.26t 

.0004 

.0021 

.57 

.1222 

.0000 

2.1 

.006 

Ayer, 

Large  well, 

.00 

6.96! 

.0004 

.0023 

.83 

.0744    .0000  j 

2.6 

.006 

Tubular  wells. 

.00 

5.351 

.0006 

.0015 

.23 

.0060    .0000  i 

2.5 

.013 

Barnstable, 

Tubular  wells. 

.00 

3.96J 

.0003 

.0015 

1.14 

.0010    .0000  1 

0.6 

.003 

Bedford,  . 

Large  well, 

.01 

3.85 

.0008 

.0025 

.38 

.0022  1.0000 

1.0; 

1 

.020 

Billerica,  . 

Tubular  wells. 

.19 

6.87 

.0022 

.0060 

.44 

.0022    .0000 

2.5; 

.057 

No.  34.]       EXAMINATION  OF  WATER  SUPPLIES. 
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Averages  of  Chemical  Analyses  of  Ground-water  Sources,  etc.  —  Continued. 


[Parts  in  100,000.] 


Source. 

C 
O 

d 
o 

r 

Ammonia. 

a 

3 
o 

1.36 

Nitrogen 

AS 

i 

a 

1 

City  or  Town. 

1 

'6 

'S 

1  <=i 

3 'a 

1 
g 

1 

i 

Braintree, 

Filter-gallery,     . 

.08 

10.18 

.0010 

.0095 

.2153 

.0002 

3.4 

.015 

Bridgewater,     . 

Wells 

.02 

5.26 

.0009 

.0018 

.71 

.0401 

.0000 

1.4 

.023 

Brookfield  (East),    . 

Tubular  wells,    . 

.00 

3.23 

.0002 

.0010 

.27 

.0018 

.0000 

0.5 

.002 

Brookline, 
Canton,    . 

Tubular  wells   and   filter- 
gallery. 
Springdale  well. 

.22 
.19 

9.25 
4.26 

.0048 
.0006 

.0072 
.0023 

.79 
.44 

.0214 
.0044 

.0001 
.0000 

4.1 
1.3 

.045 
.145 

Well  near  Henry's  Spring,  . 

.11 

5.26 

.0005 

.0040 

.51 

.0272 

.0000 

1.7 

.006 

Chelmsford  (North), 

Tubular  wells,    . 

.11 

5.88 

.0035 

.0072 

.52 

.0767 

.0002 

1.9 

.033 

Chelmsford  (Center), 

Tubular  wells,    . 

.00 

6.13 

.0007 

.0017 

.45 

.0518 

.0001 

2.0 

.011 

Chicopee  (Fairview), 

Tubular  wells,    . 

.01 

4.05 

.0005 

.0013 

.17 

.0215 

.0000 

1.2 

.022 

Cohasset, 

Tubular  wells  No.  2, 

.02 

15.70 

.0006 

.0044 

2.01 

.1633 

.0002 

5.3 

.003 

Filter-gallery, 

.47 

13.62 

.2496 

.0162 

1.24 

.0014 

.0002 

5.4 

.122 

Large  well. 

.49 

8.38 

.0040 

.0138 

1.28 

.0028 

.0004 

2.3 

.053 

Dedham, 

Large    well    and    tubular 

wells. 
Wells,          .... 

.07 

10.09 

.0015 

.0053 

1.06 

.1186 

.0000 

3.9 

.005 

Deerfield  (Fire  Dis- 
trict). 
Douglas,  . 

.01 

4.31 

.0004 

.0025 

.16 

.0007 

.0000 

2.0 

.012 

Tubular  wells,    . 

.01 

5.28 

.0005 

.0012 

.40 

.0465 

.0000 

1.6 

.029 

Dracut  (Water  Sup- 
ply District). 

Dracut    (Collins- 
ville). 

Dudley,    . 

Tubular  wells,    . 
Tubular  wells,    . 
Tubular  wells,    . 

.00 
.09 
.00 

8.66 
9.37 
3.52 

.0004 
.0013 
.0003 

.0018 
.0067 
.0018 

.55 
.42 
.26 

.0630 
.0433 
.0033 

.0000 
.0000 
.0000 

3.9 
4.4 
0.7 

.005 
.014 
.005 

Easthampton, 

Tubular  wells,    . 

.00 

7.30 

.0005 

.0013 

.16 

.0277 

.0000 

3.9 

.018 

Easton,     . 

Well, 

.00 

4.70 

.0006 

.0028 

.59 

,0482 

.0000 

1.6 

.007 

Edgartown, 

Large  well, 

.00 

2.95 

.0005 

.0012 

.89 

.0008 

.0000 

0.2 

.002 

Fair  haven. 

Tubular  wells,    . 

.42 

8.50 

.0016 

.0130 

1.04 

.0997 

.0000 

2.9 

.009 

Foxborough,     . 

Tubular  wells,    . 

.00 

4.60 

.0022 

.0017 

.48 

.0370 

.0000 

1.1 

.008 

Framingham,  . 

Filter-gallery, 

.03 

10.43 

.0083 

.0074 

1.19 

.0253 

.0000 

4.6 

.016 

Franklin, 

Tubular  wells,    . 

.00 

4.62 

.0005 

.0016 

.50 

.0373 

.0000 

1.6 

.005 

Grafton, 

Filter-gallery, 

.01 

9.37 

,0013 

.0025 

1.23 

.1767 

.0003 

3.7 

.007 

Granville, 

WeU 

.00 

3.52 

.0004 

.0023 

.14 

.0055 

.0000 

1.7 

.005 

Groton,     . 

Large  well, 

.00 

5.70 

.0002 

.0020 

.26 

.0020 

.0000 

2.6 

.004 

Groton  (West  Groton 
Water  Supply  Dis- 
trict). 

Hingham, 

Tubular  wells,    . 

Wells 

.00 
.14 

4.67 
6.27 

.0005 
.0134 

.0017 
.0062 

.21 
.83 

.0180 
.0167 

.0000 
.0004 

2.6 
2.1 

.005 
.012 

Holliston, 

Large  well, 

.43 

4.24 

.0026 

.0175 

.37 

.0000 

.0000 

1.5 

.088 

Hopkinton, 

Tubular  wells,    . 

.00 

14.46 

.0004 

.0025 

1.25 

.3360 

0000 

5.7 

.011 

Kingston, 

Tubular  wells,    .        '. 

.00 

4.45 

.0004 

.0014 

.74 

.0083 

0000 

1.2 

.007 
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Averages  of  Chemical  Analyses  of  Ground-water  Sources,  etc.  —  Continued. 

[Parts  in  100,000.] 


VN.                         Source. 

_2 
"o 

d 
o 

O  o 

f 

Ammonia,  j 

i 

i 

o 
2 
O 

.44 

Nitrogen 

AS 

T3 

1 

City  or  ^o^ 

i 

T3 

< 

1 

i 

i 

Leicester, 

.     Wells 

.08 

7.22 

.0010 

.0030 

.1275 

.0001 

3.0 

.014 

Leicester  (C  h 
Valley  and  I 
dale  Water  St 
District). 

Littleton, 

erry     Wells,           .... 

loch- 

pply 

.06 

5.98 

.0034 

.0069 

.34 

.0053 

.0000 

2.0 

.004 

.     Tubular  wells,    . 

.00 

4.37 

.0002 

.0015 

.27 

.0177 

.0000 

1.9 

.001 

Lowell, 

.     Boulevard  wells  (tubular). 

.33 

6.33 

.0367 

.0066 

.38 

.0142 

.0001 

2.9 

.139 

Manchester,      . 

.     Wells 

.00 

11.87 

.0004 

.0013 

2.00 

.1733 

.0000 

3.9 

.011 

Mansfield, 

Large  well. 

.00 

4.30 

.0003 

.0020 

.43 

.0965 

.0000 

1.6 

.002 

Marblehead, 

.     Wells  and  brook,  filtered,  . 

.19 

27.73 

.0010 

.0085 

6.95 

.0155 

.0000 

9.6 

.024 

Marion,     . 

.     Tubular  wells,    . 

.00 

4.23 

.0006 

.0022 

.70 

.0259 

.0000 

0.9 

.004 

Marshfield, 

.     Well 

.00 

14.60 

.0010 

.0017 

4.25 

.5150 

.0002 

2.8 

.004 

Mattapoisett, 

.     Tubular  wells,    . 

.00 

5.92 

.0004 

.0016 

.88 

.0453 

.0000 

2.2 

.004 

Medfield. 

.     Spring,        .... 

.00 

3.81 

.0008 

.0021 

.37 

.0221 

.0000 

1.2 

.002 

Medway,  . 

.     Tubular  wells,    . 

.00 

6.48 

.0003 

.0013 

.56 

.0497 

.0000 

2.5 

.002 

Merrimae, 

.     Tubular  wells,    . 

.00 

6.42 

.0001 

.0018 

.53 

.0183 

.0000 

2.4 

.008 

Methuen, 

.     Tubular  wells,    . 

.26 

7.92 

.0028 

.0084 

.46 

.0148 

.0000 

3.3 

.056 

Middleborough 

.     Well 

.32 

6.32 

.0041 

.0072 

.63 

.0333 

.0000 

2.3 

.182 

Filtered  water,    . 

.08 

6.15 

.0007 

.0051 

.68 

.0407 

.0000 

2.4 

.019 

Millbiiry, 

.     Well 

.00 

4.87 

.0006 

.0036 

i     .38 

.0207 

.0000 

1.9 

.008 

Millis, 

.     Spring 

.00 

9.40 

.0007 

.0023 

.80 

.2300 

.0000 

3.7 

.003 

Monson,    . 

.     Large  well. 

.03 

3.47 

.0005 

.0032 

1     .19 

.0100 

.0000 

1.0 

.004 

Natick,     . 

.     Large  well. 

.00 

9.07 

.0006 

.0031 

.75 

.0307 

.0001 

4.3 

.003 

Needham, 

.     WeU  No.  1,          .        .        . 

.00 

7.38 

.0004 

.0023 

.77 

.1533 

.0000 

2.3 

.002 

Well  No.  2,          .         .         . 

.00 

7.08 

.0005 

.0026 

.77 

.1317 

.0000 

2.6 

.002 

Hicks  Spring,     . 

.01 

6.45 

.0006 

,0024 

.75 

.1567 

.0000 

2.2I.OO2 

Newbury  port. 

.     Wells  and  springs. 

.07 

7.47 

.0021 

.0073 

.84 

.0273 

.0000 

3.0 

.019 

Newton,   . 

.     Tubular   wells   and   filter- 
gallery, 
gh,    .     Wells 

.02 

6.17 

.0009 

.0034 

.51 

.0293 

.0000 

2.3 

.005 

No.  Attleborou 

.00 

5.33 

.0008 

.0021 

.43 

.0180 

.0000 

2.0 

.035 

Norton,    . 

.     Tubular  wells,    . 

.00 

4.65 

.0004 

.0010 

.41 

.0043 

.0000 

1.1 

.004 

Norwood, 

.     Tubular  wells,    . 

.01 

11.35 

.0008 

.0037 

.61 

.0368 

.0000 

5.2 

.017 

Oak  Bluffs, 

Springs 

.00 

4.28 

.0006 

.0017 

.94 

.0217 

.0000 

0.5 

.007 

Oxford,      . 

.     Tubular  wells,    . 

.00 

5.06 

.0006 

.0016 

.36 

.0446 

.0000 

1.8 

.003 

Palmer  (Bonds 

ville).     Tubular  wells,    . 

.01 

5.55 

.0004 

.0018 

.19 

.0132 

.0000 

1.7 

.027 

Peabody, 

Tubular  wells,    . 

1.17 

8.53 

.0180 

.0182 

.76 

.0033 

.0001 

3.0!. 298 

Pepperell, 

Tubular  wells,    . 

.00 

3.37 

.0003 

.0017 

.21 

.0008 

.0000 

1.4  .002 
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Averages  of  Chemical  Analyses  of  Ground-water  Sources,  etc.  —  Concluded. 


[Part3  in  100,000.] 


.2 

Ammonia. 

Nitrogen" 

AS 

City  ob  Town. 

Soiirce. 

O 

e  2 

O  o 

la 

£ 

!2 

"o 

1  s 

< 

i 
1 

3 
O 

1 

1 

•E 

C3 

a 

2 

Plainville, 

Tubular  wells,    . 

.01 

4.95 

.0003 

.0021 

.36 

.0006    .0000 

2.21.012 

Provincetown, 

Tubular  wells  in  Truro,     . 

.00 

11.45 

.0005 

.0017 

4.02 

.0055    .0000 

2.3.007 

Reading,  . 

Filter-gallery, 

.52 

17.93 

.0274 

.0145 

4.85  1.0043  1. 0001 

3.7J.357 

Filtered  water. 

.24 

25.80 

.0010 

.0099 

4.86 

.0143    .0038 

12.1'. 008 

1 

Scituate,  . 

Tubular  wells. 

.00 

16.52 

.0003 

.0027 

3.60 

.2200    .0000 

6.2;. 003 

Sharon,     . 

WeU,  . 

.00 

10.87 

.0003 

.0013 

1.38 

.3000  1.0000 

4. 5. 003 

Sheffield, 

Spring, 

.00 

3.24 

.0007 

.0016 

.09  |. 0020  |.0000 

1.5 

.003 

Shirley,     . 

Well,   . 

.00 

4.28 

.0003 

.0013 

.41 

.0753    .0000 

1.2 

.003 

South  Hadley  (Fire 

District  No.  2). 
Tisbury,   . 

Large  well. 
Well,   . 

.00 
.00 

3.78 
3.84 

.0005 
.0004 

.0015 
.0014 

.17 
.97 

.0363 
.0042 

.0000 
.0000 

0.9 
0.2 

.003 
.008 

Uxbridge, 

Tubular  weUs, 

.00 

5.72 

.0005 

.0018 

.60 

.0808 

.0000 

1.8 

.004 

Walpole,    . 

Tubular  wells, 

.00 

5.03 

.0005 

.0018 

.43 

.0290 

.0000 

1.6'. 005 

Waltham, 

Old  weU,     . 

.10 

9.02 

.0033 

.0039 

.91 

.0263 

.0000 

3.9 

.044 

New  well,   . 

.00 

7.35 

.0013 

.0045 

.69 

.0212 

.0000 

3.3 

.002 

Ware, 

Wells, 

.00 

6.23 

.0003 

.0020 

.43;'. 1337 

.0000 

2.3 

.003 

Wareham  (Fire  Dis- 
trict). 
Warren  (West), 

Tubular  wells. 
Large  well. 

.00 
.00 

3.51 
5.59 

.0004 
.0008 

.0015 
.0013 

.59 
.16 

.0010 
.0067 

.0000 
.0000 

0.5 
1.9 

.006 
.005 

Webster, 

Wells, 

.01 

4.32 

.0008 

.0035 

.34 

'.0153 

.0000 

1.7 

.007 

Wellesley, 

Tubular  wells. 

.00 

8.94 

.0003 

.0020 

1.06 

.0663 

.0000 

4.0 

.002 

Well  at  Williams 

Spring,    . 

.00 

15.20 

.0031 

.0020 

1.50 

.6483 

.0001 

5.7 

.004 

Westborough, 

Filter  basin, 

.02 

3.22 

.0021 

.0092 

.33 

t.oooo 

.0000 

1.0 

.012 

West  Brookfield, 

Tubular  wells. 

.00 

4.14 

.0004 

.0014 

.29 

.0447 

.0000 

0.9 

.004 

Westford, 

Tubular  wells. 

.00 

4.37 

.0004 

.0011 

.16 

.0045 

.0000 

1.7 

.006 

Weston,     . 

WeU,  . 

.02 

7.58 

.0006 

.0032 

.79 

.0815 

.0000 

2.8 

.003 

Winchendon,    . 

Wells, 

.09 

3.69 

.0034 

.0041 

.15 

.0046 

.0001 

1.1 

.069 

Woburn,   . 

Wells, 

.00 

11.70 

.0019 

.0045 

1.53 

.0335 

.0000 

5.1 

.003 

Worthington,    . 

Springs, 

.07 

2.17 

.0010 

.0058 

.12 

.0027 

.0000 

0.7 

.031 

Wrentham, 

Tubular  wells, 

.01 

3.50 

.0004 

.0017 

.33 

.0412 

.0000 

1.1 

.002 

EXAMINATION  OF  RIVERS. 
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EXAMINATION  OF  RIVERS. 


All  of  the  important  rivers  of  the  State  have  been  examined  during 
the  year,  and  the  condition  of  each  is  described  on  pages  29  to  38. 

The  flow  of  rivers  in  the  year  1914  was  in  excess  of  the  normal  in 
the  early  spring,  but  from  the  middle  of  May  to  near  the  end  of 
December  there  was  an  extreme  deficiency  of  rainfall  and  the  flow  of 
streams  was  reduced  to  very  small  quantities,  —  in  some  cases  the 
smallest  ever  observed. 

On  nearly  all  of  the  important  streams  of  the  State,  stations  were 
established  many  years  ago  at  which  samples  of  water  have  been 
collected  for  chemical  examination  to  determine  the  condition  of  the 
stream  and  obtain  information  as  to  the  changes  that  are  taking  place 
in  the  character  of  the  water.  These  examinations  for  the  most  part 
are  confined  to  the  drier  portion  of  the  year,  during  the  months  from 
June  to  November,  inclusive,  when  the  flow  of  streams  is  usually 
lowest  and  the  effect  of  pollution  most  noticeable.  In  the  case  of  a 
few  of  the  streams,  samples  of  water  have  been  collected  monthly 
throughout  the  year.  In  addition  to  the  examinations  of  the  waters 
of  the  rivers,  an  inspection  of  the  sources  of  pollution  is  made  from 
time  to  time  and  the  amount  and  character  of  the  polluting  wastes 
determined. 

During  the  year  1914  examinations  of  the  following  rivers  were  made 
by  means  of  chemical  and  microscopical  analyses,  in  most  cases  at 
several  points:  — 


Assabet. 

Blackstone. 

Charles. 

Chicopee. 

Concord. 

Connecticut. 

Deerfield. 

French. 

Green. 

Hoosick. 

Housatonic. 

Merrimack. 

Mill  (Northampton). 


Miller's. 
Nashua. 
Nemasket. 
Neponset. 


Quinebaug. 
Salisbury  Plain. 
Shawsheen. 
Sudbury. 
Taunton. 
Ten  Mile. 
Ware. 
Westfield. 


238 


STATE   DEPART:^IEXT  of  health.      [Pub.  Doc. 


Blackstoxe  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1914 
will  be  found  on  page  30. 
blackstoxe  river. 

Chemical  Examixatiox  of  Water  from  Blackstoxe  Rrer.  —  Aver.\ges 

FOR  Six  Moxths,  from  Juxe  to  Nox'ember,  ixclusfv^e. 

Blackstone  River,  below  Cherry  Valley. 

[Parts  in  100,000.] 


Residue  ox 

AilMOXlA. 

XlTROGEN 

AS 

■3 

o 

Evaporation,  i 

1 

a     1 

1 
8 

Yeab. 

d     1 

•a 
o 

> 

1 

a 

1              1 

m 

M 

J 

S  M      1 

6 

s 

^ 

s. 

S    1 

2       -c 

a 

o 

o 

o>-i 

s 

o 

3 

m 

1    ''3 

:r    1    s    ' 

X 

.3 

'    O 

H 

hJ 

i, 

H 

Q 

1    " 

Z     !     7^ 

o 

K 

1908, 

_ 

20.57 

3.83 

.1531 

.0624    .0508 

.0116 

5.76 

.0020    .0007 

_ 

1909, 

.35 

13.93 

3.34 

.0681 

.0470    .0334 

.0136 

3.70 

.0125    .0003 

.80 

- 

1910, 

.32 

16.42 

3.92 

.0633 

.04S9    .0387 

.0102 

4.02 

.0146    .0002 

.85 

- 

1911, 

- 

.    21.02 

4.40 

.1277 

.0726    .05.59 

.0167 

5.70 

.0080    .0005 

1.15 

- 

1912, » 

— 

44.10 

11.04 

.2514 

.2SS4    .1023 

.1861 

10.70 

.0002    .0004 

3.08 

- 

1913, 

— 

1    32.32 

6.52 

.2591 

.1628    .1122 

.0506 

8.18 

.0015    .0004 

2.06 

- 

1914, 

1 

44.73  I      7.27 

.3430 

.1857    .1379 

.0478 

12.83 

.0000    .0001 

2.12 

- 

1  August  omitted. 


Blackstone  River,  between  Mill  Brook  Channel  and  the  Sewage  Precipitation  Works 

of  the  City  of  Worcester. 

[Parts  in  100,000.] 


Residue  ox    \ 

Ammoxia. 

XlTBOQEN 
AS 

ALBUMIXOID. 

Yeab. 

d 

'6 

-a 

„• 

fl-2 

^ 

i 

g 

1 

^ 

1 

1 

1 

1^ 

1 

H 

1 

.S 

Q 

m 

1 

O 

'S 
z 

1 

1887 0.91  ' 

_ 

_ 

.2686 

.1741 

_ 

_ 

1.35 

.0160 

_ 

1888. 

.    0.76 

- 

- 

.2658 

.1112 

.0557 

.0555 

1.50 

.0382 

.0041 

- 

1889, 

.,  0.86 

- 

- 

.3980 

.1430 

.0772 

.0658 

1.32 

.0177 

.0026 

- 

1890, 

.    1.14 

9.92 

3.03 

.2107 

.1246 

.0673 

.0573 

1.07 

.0250 

.0015 

2.9 

1891, 

.    1.10 

17.42 

5.59 

.4913 

.1950 

.1127 

.0823 

2.29 

.0192 

.0037 

5.0 

1892, 

.    0.52 

,    20.75 

6.30 

.3547 

.1433 

.0708 

.0725 

2.43 

.0227 

.0108 

6.1 

1893, 

.    0.40 

1     16.98 

4.55 

.1480 

.0588 

.0240 

.0348 

1.01 

.0115 

.0015 

6.3 

1894, 

.i  0.66 

'     16.93 

4.76 

.0548 

.0380 

.0236 

.0144 

0.74 

.0115 

.0005 

4.4 

1895, 

.;  0.49 

14.17 

4.50 

.0613 

.0414 

.0243 

.0171 

0  92 

.0163 

.0006 

3.4 

1896, 

.:  0.51 

12.90 

2.93 

.0780 

.0415 

.0282 

.0133 

0.97 

.0147 

.0015 

3.4 

1897, 

.1  0.85 

26.45 

7.68 

.1130 

.0674 

.0362 

.0312 

0.89 

.0090 

.0024 

4.2 

1898, 

.1  0.33 

17.42 

5.62 

.0857 

.0619 

.0260 

.0359 

0.96 

.0053 

.0010 

4.6 

1899, 

.1  0.14 

34.38 

10.60 

.2583 

.0788 

.0390 

.0398 

- 

- 

.0004 

14.3 

1900, 

.1  0.05 

16.48 

3.38 

.1068 

.0518 

.0210 

.0308 

1  1.03 

.0107 

.0012 

3.6 

1901. 

.    0.23 

31.03 

11.68 

.1410 

.0548 

.0309 

.0239 

I    - 

- 

.0023 

13.8 

1902, 

.;  0.10 

46.15 

12.47 

.2453 

.0728 

.0274 

.0454 

- 

- 

.0010 

16.5 

1903, 

.1  0.18 

24.06 

6.80 

.2836 

.0750 

.0472 

.0278 

- 

- 

.0027 

8.4 

1904, 

.    0.12 

44.68 

17.08 

.1228 

.0434 

.0225 

.0209 

1    - 

- 

.0008  i 

14.7 

1905, 

.;  0.21 

50.36 

19.49 

,.0952 

.0492 

.0203 

.0289 

- 

.0003 

29.3 

1906, 

.,  0.11 

40.07 

15.25 

'.0688 

.0421 

.0189 

.02.32 

1    - 

.0032 

.0002 

20.3 

1907, 

0.04 

44.07 

17.67 

.0613 

.0343 

.0180 

.0163 

- 

.0003 

- 

1908. 

0.16 

23.67 

5.55 

.0990 

.0291 

.0153 

.0138 

3.23 

.0134 

.0014 

- 

1909, 

52.97 

,     18.55 

.1865 

.0381 

.02.39 

.0142 

4.80 
1  4.07 

.0033 

.0010 

- 

1910, 

0.15 

50.92 

I     18.97 

.1933 

.0545 

.0309 

.0236 

.0023 

.0009 

1911, 

.;  0.11 

44.64 

15.70 

.1920 

.0449 

.0212 

.0237 

4.03 

.0170 

.0009 

1912. 

.!  0.10 

40.05 

1     10.91 

1.2047 

.0352 

.0225 

.0127 

3.58 

.0027 

.0011 

1913. 

.i  0.10 

35.17 

!     10.34 

1.2767 

.0491 

.0285 

.0206 

3.18 

.0003 

.0008 

_ 

1914. 

.    0.14 

35.03 

8.23 

.2993 

.0771 

.0510 

.0261 

3.85 

.0012 

.0018 

- 
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BLACKSTONE  RIVER. 


CHEincAL   Examination   of   Water   from   Blackstone   River,    etc. 

Continued. 

Blackstone  River,  below  Sewage  Precipitation  Works. 

[Parts  in  100,000.] 


a 

Residue  on 
Evaporation. 

Ammonia. 

i 

3 

Nitrogen 

£ 

ALBUMINOID. 

AS 

Year. 

i 

a 

a -2 
0.1; 

i 

■6 

> 
"o 

(5 

a 
0. 

5 

OS 

i 

1 

'B 

i 
1 

1890. 

0.97 

11.36 

3.10 

.2907 

.1492 

.0722 

.0770 

1.46 

.0270 

.0018 

3.9 

1891. 

1.05 

22.25 

6.60 

.6367 

.1508 

.0883 

.0625 

2.61 

.0233 

.0040 

6.2 

1892, 

0.63 

26.80 

7.75 

.5240'.1810 

.0958 

.0852 

3.13 

.0137 

.0050 

10.3 

1893, 

0.51 

30.00 

7.13 

.5680  .1453 

.0900 

.0553 

2.76 

.0285 

.0126 

10.9 

1894, 

0.40 

29.30 

5.86 

.6189'.  1390 

.1113 

.0277 

2.63 

.0212 

.0071 

10.6 

1895, 

0.71 

22.15 

5.18 

.3246J.089S 

.0597 

.0301 

1.86 

.0267 

.0063 

7.3 

1896. 

0.30 

26.03 

6.53 

.2831 

.0898 

.0600 

.0298 

2.10 

.0217 

.0118 

9.7 

1897, 

0.73 

25.98 

4.97 

.3650 

.1122 

.0782 

.0340 

1.61 

.0207 

.0063 

6.9 

1898, 

0.23 

25.63 

6.73 

.3064 

.0868 

.0560 

.0308 

1.55 

.0132 

.0119 

9.2 

1899, 

0.14 

44.02 

9.67 

.5251 

.1707 

.0912 

.0795 

3.26 

.0108 

.0068 

16.1 

1900, 

0.22 

24.57 

4.48 

.4430 

.1249 

.0621 

.0628 

2.13 

.0110 

.0145 

7.3 

1901, 

0.09 

31.12 

6.90 

.4580 

.1293 

.0772 

.0521 

3.42 

.0090 

.0058 

10.8 

1902. 

0.15 

49.62 

13.38 

.7296 

.1284 

.0736 

.0548 

2.97 

- 

.0033 

12.5 

1903, 

0.39 

31.08 

9.48 

.3880  .1080 

.0545 

.0535 

- 

- 

.0062 

10.4 

1904, 

- 

50.25 

13.73 

.6381 

.1523 

.0601 

.0922 

- 

- 

.0027 

16.9 

1905, 

0.19 

59.84 

17.97 

.4936 

.0985 

.0597 

.0388 

- 

- 

.0008 

29.3 

1906, 

0.19 

49.69 

11.42 

.6330 

.1818 

.0580 

.1238 

- 

.0055 

.0130 

15.0 

1908, 

0.30 

38.80 

7.63 

.9407  .1490 

.0781 

.0709 

5.34 

.0040 

.0033 

- 

1909. 

- 

53.79 

12.12 

1.0567 

.1282 

.0792 

.0490 

6.92 

.0067 

.0075 

- 

1910, 

- 

52.15 

12.52  : 

1.0090 

.1654 

.0817 

.0837 

5.68 

.0015 

.0034 

- 

1911, 

0.21 

53.25 

13.15  j 

.9967 

.1608 

.0651 

.0957 

1 

6.54 

.0152 

.0072 

- 

1912. 

0.23 

48.90 

10.08 

1.1700 

.1673 

.0904 

.0769 

6.12 

.0137 

.0096 

- 

1913.1 

0.28  1 

40.68 

10.46 

.9320  .1286 

.0719 

.0567 

4.49 

.0158 

.0084 

- 

1914, 

0.25 

43.46 

9.08  ' 

.8577!.  1114 

.0770 

0344  ' 

4.87 

.0038 

.0091 

- 

1  September  omitted. 
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BLACKSTOXE  RIVER. 


Chemical  Examination   of   Water   from   Blackstone    River,   etc. 

Continued. 

Blackstone  River,  at  Uxbridge. 

[Parts  in  100,000.] 


6 

Residue  on 
Evaporation. 

Amm 

3NIA. 

1 

3 
O 

NiTBOGEN 
AS 

6 
2 

ALBUMINOID. 

Yeah. 

1 

a 
fl-2 

"3 
1 

1 

5 

"6 

I 

1 

2 

2 

.1 

U 

1 

1887,    .    .    .    . 

.39 

- 

- 

.1129 

.0271 

- 

- 

0.79 

.0360 

- 

- 

1888, 

.38 

6.42 

1.52 

.1155 

.0288 

.0222 

.0066 

0.68 

.0310 

.0007 

- 

1889, 

.32 

- 

- 

.1133 

.0296 

.0192 

.0104 

0.66 

.0333 

.0009 

- 

1890, 

.26 

8.86 

2.12 

.1629 

.0231 

.0174 

.0057 

0.79 

.0259 

.0005 

2.9 

1891, 

.20 

10.16 

2.61 

.2280 

.0175 

.0117 

.0058 

1.04 

.0425 

.0007 

3.6 

1892, 

.13 

9.36 

1.88 

.2840 

.0227 

.0162 

.0065 

0,99 

.0313 

.0007 

3.1 

1893, 

.24 

11.74 

2.37 

.1985 

.0207 

.0140 

.0067 

1.20 

.0623 

.0050 

4.2 

1894, 

.35 

13.07 

2.03 

.1456 

.0243 

.0183 

.0060 

1.57 

.0673 

.0050 

4.9 

1895, 

.56 

12.95 

2.69 

.0906 

.0258 

.0182 

.0076 

1.34 

.0631 

.0065 

4.7 

1896, 

.33 

12.68 

2.67 

.1129 

.0257 

.0221 

.0036 

1.38 

.0477 

.0091 

5.0 

1897, 

.48 

11.60 

2.47 

.1029 

.0280 

.0215 

.0065 

1.32 

.0652 

.0051 

4.3 

1898. 

.49 

10.59 

2.78 

.0801 

.0264 

.0219 

.0045 

1.00 

.0470 

.0076 

3.8 

1899, 

.18 

18.34 

3.11 

.2490 

.0359 

.0310 

.0049 

2.17 

.0510 

.0141 

7.4 

1900, 

.19 

13.42 

2.04 

1.2260 

.0347 

.0257 

.0090 

1.76 

.0558 

.0060 

5.0 

1901, 

.22 

13.91 

2.67 

.3159 

.0285 

.0240 

.0045 

1.50 

.0195 

.0035 

5.0 

1902, 

.15 

14.17 

2.56 

1.3462 

.0270 

.0218 

.0052 

1.95 

.0210 

.0018 

4.9 

1903, 

.30 

13.16 

2.52 

.3030 

.0262 

.0215 

.0047 

1.74 

.0210 

.0024 

4.4 

1904, 

.20 

13.78 

2.74 

.2399 

.0282 

.0214 

.0068 

2.12 

.0408 

.0022 

4.6 

1905, 

.21 

16.34 

2.55 

.3928 

.0246 

.0203  .0043 

2.65 

;.0175 

.0025 

5.0 

1906, 

.19 

14.73 

3.10 

.2218 

.0242 

.0200  .0042 

2.10 

.0252 

.0009 

4.2 

1907, 

.37 

14.23 

2.58 

.2331 

.0238 

.0182  ,.0056 

2.36 

.0330 

.0040 

4.5 

1908, 

.31 

16.33 

4.07 

.2387 

.0253 

.0196  j.0057 

3.05 

1.0408 

1 

.0071 

- 

1909, 

.22 

18.31 

4.35 

.3473 

.0273 

.0216  .0057 

3.64 

0325 

.0066 

- 

1910. 

.26 

22.53 

4.69 

.4963 

.0356 

.0302  L0054 

4.62 

.0498 

.0043 

- 

1911. 

.26 

23.10 

3.85 

.3717 

.0293 

.0225  .0068 

4.15 

.0558 

.0173 

- 

1912, 

.21 

21.91 

3.06 

.4897 

.0345 

.0288  .0057 

4.06 

.0497 

.0137 

6.5 

1913, 

.29 

19.48 

3.70 

.3880 

.0355 

.0281  j.0074 

3.34 

.0382 

.0107 

5.6 

1914. 

.25 

23.72 

2.84 

.5285 

.0355 

.0284 

.0071 

4.55 

.0482 

.0154 

7.2 
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blackstone  river. 

Chemical   Examination   of   Water   from   Blackstone   River,   etc.  — 

Concluded. 
Blackstone  River,  at  Millville. 

[Parts  in  100,000.] 


O 

Residue  on 

Ev.^PORATION. 

Ammonia. 

.i 

0 

Nitrogen 

(^ 

ALBrMIKOID. 

AS 

Year. 

1 
o 

a 

w   to 

1 
^ 

o 

> 
■3 

T3 

a 
1 

0 
1 

1 

2 

i 

S 

1 

1887, 

.31 

- 

- 

.0468 

.0220 

- 

- 

0.51 

.0210 

- 

- 

1888, 

.41 

5.22 

1.40 

.0467 

.0296 

.0233 

.0063 

0.50 

.0278 

.0004 

- 

1889, 

.38 

- 

- 

.0499 

.0273 

.0213 

.0060 

0.45 

.0167 

.0003 

- 

1890, 

.26 

6.71 

2.24 

.0736 

.0196 

.0152 

.0044 

0.53 

.0229 

.0003 

2.3 

1891, 

.24 

7.48 

2.35 

.1105 

.0384 

.0234 

.0150 

0.72 

.0308 

.0006 

2.2 

1892, 

.37 

6.70 

1.62 

.1143 

.0294 

.0210 

.0084 

0.63 

.0217 

.0002 

2.0 

1893, 

.23 

7.43 

1.73 

.0677 

.0119 

.0087 

.0032 

0.77 

.0385 

.0011 

2.6 

1894. 

.47 

8.42 

2.16 

.0510 

.0172 

.0139 

.0033 

0.89 

.0273 

.0012 

2.8 

1895, 

.51 

8.67 

2.55 

.0356 

.0233 

.0180 

.0053 

0.90 

.0383 

.0024 

3.2 

1896, 

.35 

8.53 

1.69 

.0484 

.0237 

.0180 

.0057 

0.97 

.0413 

.0027 

3.3 

1897, 

.45 

7.66 

1.98 

.0509 

.0258 

.0210 

.0048 

0.92 

.0445 

.0019 

3.1 

1898, 

.51 

7.12 

2.17 

.0325 

.0240 

.0193 

.0047 

0.63 

.0240 

.0023 

2.5 

1899, 

.20 

12.50 

2.44 

.1310 

.0301 

.0247 

.0054 

1.31 

.0310 

.0049 

4.6 

1900. 

.29 

9.33 

1.82 

.1168 

.0254 

.0219 

.0035 

1.15 

.0417 

.0039 

3.4 

1901, 

.31 

8.62 

2.13 

.1420 

.0288 

.0227 

.0061 

0.87 

.0155 

.0006 

3.1 

1902, 

.28 

9.43 

2.24 

.1623 

.0284 

.0238 

.0046 

1.20 

.0195 

.0010 

2.8 

1903, 

.33 

8.46 

1.85 

.1397 

.0233 

.0189 

.0044 

1.10 

.0192 

.0010 

2.9 

1904, 

.29 

8.71 

2.06 

.1079 

.0235 

.0201 

.0034 

1.26 

.0337 

.0009 

2.9 

1905, 

.28 

10.76 

2.03 

.1956 

.0311 

.0222 

.0089 

1.67 

.0207 

.0008 

2.9 

1906, 

.37 

9.02 

2.15 

.1526 

.0306 

.0251 

.0055 

1.27 

.0188 

.0006 

2.4 

1907. 

.37 

10.43 

2.21 

.1521 

.0240 

.0181 

.0059 

1.61 

.0247 

.0014 

3.1 

1908. 

.33 

9.85 

2.53 

.1295 

.0232 

.0185 

.0047 

1.78 

.0258 

.0024 

3.4 

1909. 

.24 

11.87 

3.17 

.1595 

.0267 

.0220 

.0047 

2.27 

.0225  |.0019 

- 

1910, 

.30 

13.94 

3.32 

.2350 

.0277 

.0234 

.0043 

3.01 

.0290 

.0013 

- 

1911, 

.33 

14.35 

2.79 

.1787 

.0268 

.0222 

.0046 

2.94 

.0355 

.0051 

- 

1912, 

.29 

15.20 

2.18 

.2433 

.0283 

.0249 

.0034 

2.91 

.0421 

.0064 

- 

1913. 

.37 

12.92 

2.38 

.1631 

.0281 

.0237 

.0044 

2.44 

.0345 

.0063 

- 

1914. 

.28 

14.33 

2.78 

.2245 

.0304 

.0243 

.0061 

2.78 

.0233 

.0065 

- 

Note.  —  The  sewage  purification  works  of  the  city  of  Worcester  were  put  in  operation  in  1890,  since 
■which  time  a  portion  of  the  sewage  of  the  city  has  been  treated.  The  works  were  enlarged  in  1893,  and 
since  that  time  practically  all  of  the  dry-weather  flow  of  sewage  has  been  treated. 
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Charles  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1914 
will  be  found  on  page  31. 


CHARLES   RIVER. 


Chemical  Examination  of  Water  from  Charles  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Charles  River,  above  Milford. 

[Parts  in  100,000.] 


o 

a 

Residue  on 
Evaporation. 

Ammonia. 

6 
a 

1 

o 

Nitrogen 

1 

8 

d 

1 

6 

ALBUMINOID. 

AS 

Year. 

1 

d 
fl-2 

10  btl 

"3 
O 

H 

■a 

■d 
a 

s 

1 

2 

1 

2 

1 

1899.   . 

.28 

3.98 

1.70 

.0017 

.0248 

.0223 

.0025 

.27 

.0027 

.0003 

.48 

0.6 

1900, 

.49 

3.93 

1.67 

.0017 

.0251 

.0231 

.0020 

.25 

.0030 

.0000 

.64 

0.5 

1901, 

.46 

4.30 

2.48 

.0066 

.0286 

.0247 

.0039 

.25 

.0060 

.0002 

.65 

0.6 

1902, 

.58 

4.42 

1.90 

.0025 

.0248 

.0210 

.00.38 

.29 

.0057 

.0001 

.70 

1.1 

1903,1 

.55 

4.17 

1.86 

.0015 

0203 

.0171 

.0032 

.28 

.0080 

.0001 

.68 

0.8 

1904,2 

.49 

3.95 

1.83 

.0117 

.0267 

.0209 

.0058 

.33 

.0035 

.0001 

.62 

1.1 

1905,3 

.55 

3.77 

1.62 

.0020 

.0229 

.0201 

.0028 

.31 

.0033 

.0001 

.56 

0.8 

1906,3 

.62 

4.05 

1.90 

.0032 

.0257 

.0230 

.0027 

.30 

.0073 

.0001 

.68 

0.6 

1907, 

.43 

3.79 

1.59 

.0020 

.0198 

.0173 

.0025 

.32 

.0047 

.0001 

.48 

0.8 

1908, 

.36 

3.11 

1.43 

.0023 

.0198 

.0171 

.0027 

.33 

.0025 

.0001 

.42 

0.5 

1909, 

.31 

3.52 

1,62 

.0030 

.0207 

.0176 

.0031 

.32 

.0012 

.0000 

.39 

0.7 

1910, 

.37 

3.47 

1.34 

.0042 

,0231 

.0204 

.0027 

.37 

.0011 

.0001 

.46 

0.8 

1911, 

.40 

3.94 

1.48 

.00.36 

.0210 

.0183 

,0027 

.42 

.0007 

.0000 

.56 

1.1 

1912, 

.38 

3.62 

1.29 

.0037 

.0226 

.0182 

,0044 

.37 

.0018 

.0001 

.45 

1.0 

1913,3 

.47 

4.40 

1.50 

.0060 

,0245 

.0222 

,0023 

.39 

.0023 

.0002 

.49 

0.9 

1914,3 

.34 

4.03 

1.43 

.0046 

.0228 

.0178 

.0050 

.41 

.0000 

.0000 

.35 

0.9 

1  October  omitted. 


2  Two  months. 


3  Three  months. 


c 

harles 

River, 

below  Milford. 

1898,   . 

.63 

10.47 

3.08 

.1195 

,0597 

.0422 

.0175 

2.47 

.0473 

,0064 

.69 

2.4 

1899, 

50 

12.52 

3.12 

.3487 

,1345 

.0803 

0542 

3.00 

.0053 

.0008 

1.12 

2.6 

1900, 

56  ! 

12.85 

2.65 

.7123 

,0764 

.0563 

.0201 

2.74 

.0140 

.0055 

.93 

3.1 

1901, 

63  ! 

9.52 

3.37 

,1419 

.0451 

,0317 

.01.34 

1.40 

,0422 

.0048 

.86 

2.6 

1902, 

52  ' 

10.74 

3.38 

.2118 

,0658 

.0406 

.02.52 

2.21 

.0236 

.0049 

1.02 

2.7 

1903, 1 

49 

9.03 

2,85 

,2237 

,0479 

.0277 

,0202 

1.30 

.0396 

.0050 

.66 

2.5 

1904,2 

50 

9,20 

2.94 

.2105 

,0508 

.0350 

,0158 

1.44 

.0513 

.0055 

.63 

2.6 

1906,3 

68 

8.76 

2.90 

.1536 

,0.568 

.0427 

.0141 

1.64 

.0160 

.0012 

.92 

2.0 

1907, 

54 

12.95 

2.83 

.4607 

.0864 

.0.525 

.0339 

2,94 

.0352 

.0021 

.86 

3.2 

1908, 

48 

10.81 

3,48 

.3925 

,0598 

.0.347 

,0251 

1.79 

.0218 

.0049 

.64 

_ 

1909, 

50 

12.66 

4.07 

.5658 

,0479 

,0399 

.0080 

1.89 

.0273 

,0064 

.72 

- 

1910, 

57 

15,21 

3,83 

.8038 

,0640 

.0499 

.0141 

3.01 

.0248 

.0082 

.88 

4.2 

1911, 

58 

14.12 

3,64 

.2881 

,0447 

.0.323 

.0124 

2.51 

.0785 

.0114 

.75 

4.4 

1912, 

47 

15.99 

3,24 

.5413 

,0480 

.0370 

.0110 

2.67 

.0880 

.0101 

.64 

5.5 

1913, 

58 

13.58 

3.65 

.2918 

.0536 

.0361 

.0175 

1.94 

.0505 

.0108 

.96 

3.8 

1914, 

48  j 

12.47 

2.87 

.2817 

.0470 

.0368 

.0102 

1.74 

.0298 

.0085 

.74 

3.3 

'  November  omitted. 


2  Four  months. 


3  June  omitted. 


No.  34. 
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CHARLES  RIVER. 


CHE^ncAL  Examination  of  Water  from  Charles  River,  etc.  —  Concluded. 
Charles  River,  opposite  Pumping  Station  of  Brookline  Water  Works. 


[Parts  in  100,000. 


Residue  on 
Evaporation. 

Ammonia. 

Nitrogen 

s 

AS 

i 

Year. 

e 

•a 

-0 

m 

i 

3 

in  0 

d 

s 

1? 

> 

a 

1 

1 

a 

a 

1 

1 

O 

H 

l-l 

^ 

H 

« 

o 

2 

z 

o 

w 

1887, 

.83 

5.37 

1.62 

.0013 

.0282 

.44 

.0087 

_ 

_ 

1888, 

.98 

4.87 

1.92 

.0014 

.0264 

.0240 

.0024 

.37 

.0062 

.0002 

- 

- 

1895, 

.74 

4.91 

2.08 

.0004 

.02.37 

.0207 

.0030 

.48 

.0055 

.0001 

.75 

1.5 

1897, 

1.02 

5.36 

2.45 

.0012 

.0288 

.0262 

.0026 

.43 

.0067 

.0001 

.86 

1.5 

1898, 

.87 

5.22 

2.40 

.0012 

.0303 

.0281 

.0022 

.39 

.0035  1.0001 

.92 

1.4 

1899, 

.46 

5.03 

1.92 

.0011 

.0262 

.02.30 

.0032 

.45 

.0025  .0001 

.62 

1.5 

1900, 

.56 

4.96 

1.60 

'.0018 

.02.52 

.0229 

.0023 

.46 

.0020  1.0000 

.70 

1.4 

1901, 

.92 

5.45 

2.60 

[.0020 

.0314 

.0275 

.0039 

.41 

.0047 

.0001 

.95 

1.4 

1902, 

.52 

5.46 

2.03 

.0031 

.0234 

.0211 

.0023 

.57 

.0045 

.0001 

.64 

1.6 

1903, 

.71 

6.22 

2.30 

.0031 

.0240 

.0223 

.0017 

.53 

.0065 

.0001 

.80 

1.5 

1904, 

.51 

5.24 

2.17 

.0021 

.0224 

.0208 

.0016 

.55 

.0060  .0001 

.67 

1.6 

1905, I 

.84 

5.93 

2.60 

.0029 

.0318 

.0277 

.0041 

.54 

.00.56  1.0002 

.92 

1.5 

1906, 1 

1.05 

6.00 

2.77 

.00.39 

.0294 

.0267 

.0027 

.53 

.0032  .0001 

1.17 

1.4 

1907,1 

.63 

6.15 

2.40 

.0022 

.0246 

.0228 

.0018 

.64 

.0026  I. 0001 

.73 

1.7 

1908,1 

.55 

5.93 

2.29 

.0035 

.0248 

.0222 

.0026 

.65 

.0036  i.0002 

.61 

1.7 

1909,2 

.65 

5.75 

2,00 

.0023 

.0254 

.0236 

.0018 

.69 

.0015  ■0001 

.75 

1.5 

1910, 

.60 

6.71 

2.79 

.0028 

.0289 

.0260 

.0029 

.83 

.0013  .0001 

.72 

1.8 

1911, 

.85 

7.42 

3.02 

.0040 

.0.'?02 

.0258 

.0044 

.80 

.0032  1.0001 

1.10 

2.0 

1912, 

.56 

6.30 

2.07 

.0043 

.0298 

.0237 

.0061 

.85 

.0012  .0001 

.69 

2.1 

1913, 

.74 

7.32 

2.27 

.0053 

.0.342 

.0.300 

.0042 

.85 

.0043 

.0002 

.86 

2.0 

1914. 

.55 

7.10 

1.87 

.0055 

.0314 

.0265 

.0049 

.92 

.0032 

.0001 

.66 

2.1 

1  Five  months. 


2  Two  months. 


Charles  River,  opposite  Pumping  Station  of  Waltham  Water  Works. 


1887,   . 

.67 

6.02 

1.62 

1 
1.0029 

.0274 

.48 

.0043 

_ 

_ 

_ 

1888, 

.82 

5.47 

1.88 

.00.35 

.0310 

.0265 

.0045 

.41 

.0087 

.0002 

- 

- 

1897, 

.95 

6.06 

2.45 

.00.56 

.0322 

.0299 

.0023 

.53 

.0073 

.0002 

.83 

1.9 

1898, 

.81 

5.74 

2.46 

.00.50 

.0329 

.0296 

.0033 

.44 

.0043 

.0001 

.85 

1.6 

1899, 

.41 

5.50 

1.81 

.0047 

.0264 

.0248 

.0016 

.51 

.0051 

.0002 

.52 

1.9 

1900, 

.52 

5.93 

1.68 

.0064 

.0282 

.0259 

.0023 

.53 

.0070 

.0002 

.58 

1.7 

1901, 

.82 

5.93 

2.72 

.0065 

.0.322 

.0289 

.00.33 

.44 

.0067 

.0002 

.85 

1.8 

1902, 

.45 

6.21 

1.97 

.0084 

.02.58 

.0228 

.0030 

.62 

.0077 

.0003 

.69 

2.0 

1903, 

.64 

6.06 

2.21 

.0078 

.0267 

.0239 

.0028 

.58 

.0084 

.0003 

.71 

2.0 

1904, 

.55 

6.08 

2.22 

.0062 

.0317 

.0266 

.0051 

.62 

.0095 

.0002 

.62 

2.0 

1905, 

.79 

6.29 

2.54 

.0077 

.0363 

.0308 

.00.55 

.58 

.0075 

.0002 

.80 

1.7 

1906, 

1.00 

6.70 

2.58 

.0063 

.0335 

.0297 

.0038 

..59 

.0038 

.0002 

.98 

1.8 

1907,1 

.58 

6.22 

2.24 

.0067 

.0278 

.0247 

.0031 

.63 

.0058 

.0002 

.65 

2.0 

1908, 

.62 

6.50 

2.49 

.0048 

.0344 

.0284 

.0060 

.69 

.0027 

.0001 

.64 

1.9 

1909, 

.54 

6.79 

2.36 

.0063 

.0349 

.0298 

.0051 

.76 

.0026 

.0002 

.53 

2.0 

1910, 

.59 

7.37 

2.87 

i.007S 

.0.336 

.0299 

.0037 

.81 

.0037 

.0003 

.56 

2.4 

1911. 

.75 

7.47 

2.95 

1.0086 

.0343 

.0308 

.0035 

.85 

.00.30 

.0003 

.87 

2.3 

1912, 

.57 

7.59 

2.32 

.0095 

.0320 

.0280 

.0040 

.92 

.0038 

.0002 

.63 

2.6 

1913,2 

.68 

7.68 

2.54 

1.0083 

.0437 

.0378 

.0059 

.91 

.0041 

0003 

.74 

2.3 

1914, 

.52 

7.45 

1.98 

.0117 

.03.53 

.0297 

.0056 

.92 

.0030 

.0002 

.57 

2.6 

1  July  omitted. 


-  June  omitted. 
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Chicopee  River. 
A  general  statement  of  the  condition  of  this  river  and  its  tribataries 
during  the  year  1914  will  be  foand  on  page  31. 

CHICOPEE  RIVER. 

Chemical  ExA:inNATioN  of  Water  from  Chicopee  River  and  its  Tribu- 
taries. —  Aver.\ges  for  Six  ^Months,  from  June  to  November,  in- 

CLUSR'E. 

Ware  River,  below  Ware. 

[Parts  in  100,000.] 


a 

Residue  on  ' 
Evaporation. 

Ammonia. 

1 

O 

Nitrogen 

AS 

i 

5 

3 

O 

u 

e 

5 

iS 

ALBrMINOID. 

Yeab. 

1 

s 
§1 

1 

1 

1 
a 

o 

& 

3 

m 

1 

2 

1 

:i  1 

i 

1 

1898, 

.64 

4.42 

1.94 

.0028 

.0332 

.0250 

.0082 

.19 

.0025 

.0003 

77 

1.0 

1899, 

.46 

4.82 

1.77 

.0052 

.0371 

.0268 

.0103 

.25 

.0015 

.0094 

66 

0.9 

1900, 

.51 

4.93 

1.64 

.0066 

.0321 

.0243 

.0078 

.25 

.00,30 

.0003 

73 

1.1 

1901, 

.73 

4.79 

2.15 

.0082 

.0300 

.0242 

.0058 

.18 

.0044 

.0002 

84 

1.3 

1902, 

.76 

4.86 

2.17 

.0071 

.0348 

.0252 

.0096 

.23 

.0040 

.0003 

93 

1.0 

1903, 1 

.68 

4.83 

2.18 

.0072 

.0345 

.0240 

0105 

.25 

.0034 

.0003 

78 

0.8 

1904,1 

.60 

5.60 

2.36 

.0043 

0411 

.0285 

.0126 

.29 

.0046 

.0004 

72 

1.1 

1908, 

.56 

7.38 

2.86 

.0265 

.0418 

.0264 

.0154 

.37 

.0033 

.0005 

SO 

- 

1909. 1 

.61 

8.63 

3.05 

03.54 

.0569 

.0.357 

.0212 

.44 

.0015 

.0006 

98 

- 

1910, 

.57 

9.82 

4.39 

.0655 

.0622 

.0426 

.0196 

.60 

.0040 

,0011 

84 

- 

1911, 

.70 

9.15 

3.37 

.0396 

.0554 

.0375 

.0179 

.48 

.0015 

.0003 

98 

- 

1912, 

.62 

10.93 

3.23 

.0592 

.0717 

.0491 

.0226 

.61 

.0015 

.0014 

95 

- 

1913, 

.66 

9.74 

2.97 

.0525 

.0634 

.0432 

.0202 

.51 

.0023 

.0005 

96 

- 

1914, 

.60 

10.47 

3.15 

.0501 

.0704 

.0488 

.0216 

.53 

.0012 

.0006 

82 

~ 

1  September  omitted. 


Quaboag  River,  below  Palmer. 


1899, 

1900, 

1901, 

1902, 

1903, 

1904, 

1908, 

1909, 

1910, 

1911,1 

1912, 

1913.2 

1914, 


4.54 
4.56 
4.32 
4.55 
4.36 
4.68 
5.31 
5.43 
6.05 
5.94 
7.63 
7.67 
6.62 


1.68 
1.58 
1.74 
1.64 
1.67 
1.70 
1.9S 
1.95 
2.28 
2.08 
2.08 
1.81 
1.62 


0048 

.0252 

.0208 

.0044 

.26 

.0060 

.0002 

.44 

0038 

.0218 

.0176 

.0042 

.26 

.0062 

.0001 

.48 

0043 

.0255 

.0202 

.0053 

.23 

.0052 

.0002 

.53 

0077 

.0242 

.0196 

.0046 

.33 

.0085 

.0002 

.53 

0090 

.0242 

.0186 

0056 

.27 

.0092 

.0033 

.51 

0191 

.0253 

.0195 

.0058 

.31 

0082 

.0002  1 

.50 

nofii 

.0207 

.0149 

0058 

.40 

.0070 

.0003 

.42 

0068 

.0211 

.0165 

.0046 

.41 

.0058 

.0003  1 

.47 

0043 

.0238 

.0168 

0070 

.52 

.0057 

.0003  j 

.73 

0060 

.0191 

.0145 

.0046 

.44 

.0032 

.0002   : 

.53 

0087 

.0209 

.0144 

.0065 

.46 

.0068 

.0001 

.58 

0108 

.0278 

.0164 

.0114 

.46 

.0042 

.0001 

.61 

0144 

.0243 

.0176 

.0067 

.49 

.0045 

1 

.0004  ; 

.35 

1.1 

1.2 
1.1 
1.2 
1.0 
1.1 


1  Four  months. 


2  June  omitted. 


Sicift  River,  below  Bondsville. 


1908,1 

1909,2 

1910, 

1911, 

1912, 

1913, 

1914, 


.34 

5.45 

2.42 

.0047 

.40 

4.60 

1.70 

.0016 

.33 

5.28 

2.05 

.0031 

.48 

5.05 

2.12 

.0021 

.28 

5.02 

1.92 

.0047 

.36 

5.32 

1.95 

.0024 

.35 

1 

4.97 

1.67 

.0037 

0217 
0196 
0261 
0278 
0268 
0296 
0304 


.0132 
.0139 
.0196 
0193 
,0184 
.0204 
.0219 


0085 

.21 

.0013 

.0002 

I  -44 

0057 

.22 

.0000 

.0001 

.60 

0065 

.25 

.0010 

.0001 

.60 

00S5 

.21 

.0007 

.0000 

.74 

00S4 

.21 

.0008 

.0001 

.54 

0092 

.26 

.0008 

.0001 

.58 

0085 

.20 

.0025 

.0002 

.55 

1  Three  months 


-  Two  months. 
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chicopee  river. 

Chemical  Examination  of  Water  from  Chicopee  River  axb  its  Tribu- 
taries, ETC.  —  Concluded. 

Chicopee  River,  at  Indian  Orchard. 

[Parts  in  100,000.] 


, 

1 

■6 

Residue  ox 
evaporation. 

XlTROGEN 
A8 

s 

i 

1 

o 
o 

s 
>1 

Year. 

s 

c 
o.- 

i 

T3 
O 

-a 
a 

1 
g 

.1 

i 

o 

O 

3 
OQ 

u 

H 

^ 

fa 

H 

0 

O 

Z    Z  1 

O 

K 

1908,1   . 

.42 

5.21 

1.98 

.0100 

.0240  '.0177 

.0063 

.33 

.0056  .0003 

62 

1909,2 

.38 

5.82 

2.08 

.0094 

.0220  .0162 

.0058 

.36 

.0046  1.0004 

.46 

_ 

1910, 

.45 

6.14 

2.06 

.0099 

.0239  .0191 

.0048 

.44 

.0052  .0003 

.50 

_ 

1911. 

.48 

6,12 

2.10 

.0081 

.0275  0184 

.0091 

.42 

.0067  .0004 

.57 

_ 

1912, 

.41 

6.83 

2.03 

.01.59 

.0287  .0221 

.0066 

..50 

.0108  .0005  1 

.47 

_ 

1913, 

.43 

6.68 

2.13 

.0146 

.0302  .0211 

.0091 

.44 

.0067  .0006 

.50 

_ 

1914, 

.33 

6.50 

2.00 

.0163 

.0278  |.0212 

.0066 

.51 

.0095  .0008 

.40 

- 

1  October  omitted. 


2  September  omitted. 


Concord  River. 

A  general  statement  of  the  condition  of  this  river  and  its  tributaries 
during  the  year  1914  will  be  found  on  pages  30  and  31. 

concord  river. 

Chemical  Examixatiox  of  Water  from  Concord  River  antd  its  Tribu- 
taries. —  Averages  for  Six  Months,  from  June  to  November,  in- 
clusive. 

Sudbury  River,  below  Saxonville. 

[Parts  in  100,000.] 


Residue  on  < 
Evaporation.  ! 

Ammoxi.^^. 

Nitrogen 

S 

AS 

ALBUMINOID. 

3 

a 
o 

Year. 

a 

"O 

•6 

1 

c-2 

"S 

-a 
e 

8 

a 
o 

1 

•a 

o 

0 

OW 

s 

O 

.2 

3 

2 

c3 

O 

c-i 

1-1 

fa 

H 

Q 

o 

Z 

Z 

o 

K 

1901,   . 

.84 

7.22 

3.37 

.0073 

1 
.0624  .0431 

.0193 

:  ,38 

.00.50  .0005 

1.05 

1.9 

1902, 

.38  , 

6.39 

2.57 

.0150 

.0424  .0272 

.0152 

,60 

.0103  1.0005 

.55 

2.2 

1903, 

.52  1 

7.77 

2.78 

.0028 

.0549  ,0296 

.0253 

.65 

.0080 

.0002 

.83 

2.1 

1904, 

.48 

9.58 

3.57 

.0569 

.0.587  '.0385 

.0202 

.87 

.0193 

,0032 

88 

2,5 

1906,1 

.67 

6.88 

2.90 

.0258 

.0.525  .0.381 

.0144 

i  .56 

.0058 

,0004 

.92 

1,9 

1907,2 

.65 

9.07 

3.28 

.13.57 

,06.53  .0347 

.0306 

.84 

.0063 

,0004 

.84 

2,1 

1908,3 

.44 

9.67 

3.72 

.0039 

.0634  .0374 

.0260 

;  1.06 

,0128 

,0009 

.69 

1909, 

.43 

6.81 

2.59 

.0174 

.0330  1.0256  .0074 

.64 

,0043 

,0005 

.64 

_ 

1910, 

.49 

9.78 

3.45 

.04.54 

.0606  .0345 

.0261 

.83 

,0040 

,0010 

.65 

_ 

1911, 

.37 

9.03 

3.08 

.0287 

.0410  .0281 

,0129 

'     .92 

,0120 

,0009 

.54 

_ 

1912, 

.49 

8.83 

2.75 

.0238 

.0366  .0253 

.0113 

1.19 

,0137 

,0031 

.72 

_ 

1913, 

.69 

7.28 

2.56 

.0152 

,0347  .0291 

,0056 

i  .90 

,0185 

,0023 

.77 

_ 

1914, 

.51 

9.62 

3.03 

.0292 

.0439  1.0276 

,0163 

1.13 

.0220 

,0042 

.61 

- 

1  June  omitted. 


2  Three  months. 


5  August  omitted. 
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CONCORD  RIVER. 


Chemical  Examination  of  Water  from  Concord  River  and  its  Tribu- 
taries, ETC.  —  Continued. 

Assabet  River,  above  Westborough. 


[Parts  in  100,000.] 

O 

Residue  on 
Evaporation. 

Ammonia. 

§ 

•  o 
3 
O 

Nitrogen 

AS 

o 

B 

s 

a 
8 
a 

O 

>> 

X 

O 

6 

i 

albuminoid. 

Year. 

1 

a 

0."= 

m  a 

e2 

T3 

a 

-0 
o 

-o 
a 

a 

3 

m 

i 

.1 

U 

a 

u 

1909, 

.56 

6.01 

2.20 

.0048 

.0217 

,0194 

.0023 

.36 

.0015 

.0001 

.69 

- 

1910, 

.90 

7.37 

3.12 

.0029 

.0251 

.0229 

.0022 

.38 

.0035 

.0001 

.86 

- 

1911,       . 

.97 

8.02 

3.39 

.0061 

.0441 

.0354 

.0087 

.45 

.0023 

.0002 

1.20 

-, 

1912,       . 

.72 

7.00 

2.36 

.0073 

.0255 

.0228 

.0027 

.44 

.0061 

.0002 

.87 

- 

1913, 

1.25 

8.26 

3.73 

.0095 

.0469 

.0392 

.0077 

.46 

.0007 

.0002 

1.55 

- 

1914, 

.92 

7.37 

2.78 

.0088 

.0356 

.0304 

.0052 

.41 

.0034 

.0001 

.98 

- 

Assabet  River,  below  Westborough. 

1909,       . 

1.70 

19.24 

8.91 

.4140 

.2281 

.1616 

.0665 

1.94 

.0005 

.0005 

2.90 

- 

1910,       . 

2.23 

17.07 

7.00 

.2898 

.1334 

.1018 

.0316 

2.16 

.0078 

.0018 

2.20 

- 

1911, 

.83 

12.09 

4.01 

.0556 

.0460 

.0373 

.0087 

1.87 

.0967 

.0121 

1.24 

- 

1912,       . 

.66 

12.71 

4.01 

.0975 

.0419 

.0357 

.0062 

2.20 

.1998 

.0132 

.95 

- 

1913,       . 

1.15 

9.67 

4.21 

.0152 

.0448 

.0401 

.0047 

1.08 

.1078 

.0016 

1.37 

- 

1914,       . 

.80 

10.21 

3.14 

.0089 

.0399 

.0339 

.0060 

1.59 

.0195 

.0005 

1.01 

- 

Assabet  River, 

above  Hudson. 

1908,1      . 

.49 

5.97 

2.16 

.0044 

.0241 

.0200 

.0041 

.54 

.0072 

.0003 

.59 

- 

1909, 

.39 

6.37 

2.33 

.0070 

.0306 

.0261 

.0045 

.52 

.0037 

.0002 

.50 

- 

1910.       . 

.57 

6.90 

3.08 

.0058 

.0346 

.0296 

.0050 

.61 

.0055 

.0002 

.67 

- 

1911, 

.57 

6.82 

2.51 

.0059 

.0295 

.0248 

.0047 

.57 

.0077 

.0002 

.81 

- 

1912, 

.45 

6.51 

2.13 

.0075 

.0297 

.0234 

.0063 

.62 

.0108 

.0002 

.59 

- 

1913,2      . 

.65 

8.48 

2.81 

.0168 

.0386 

.0327 

.0059 

.70 

.0046 

.0002 

.79 

- 

1914, 

- 

.44 

6.80 

2.10 

.0066 

.0275 

.0222 

.0053 

.65 

.0060 

.0001 

.53 

- 

1  September  omitted. 


s  November  omitted. 
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CONCORD  RrVTER. 


Chemical  Examination  of  Water  from  Concord  River  and  its  Tribu- 
taries, ETC.  —  Continued. 

Assabet  River,  below  Hudson. 

[Parts  in  100,000.] 


a 

Residue  ox 
evapobation. 

Ammonia. 

NiTBOGEN 

AS 

i 

1 
1 
1 

1 

ALBUMINOID. 

Year. 

i 

d 

3 

^ 

1 

5 

•a 

-§ 

a 

03 

1 

.1 

•a 

1898, 

.79 

5.61 

2.38 

.0062 

.0335 

.0291 

.0044 

.39 

.0063 

.0003 

.87 

1.6 

1899, 

.50 

8.30 

3.01 

.0205 

.0457 

.0383 

.0074 

.80 

.0020 

.0004 

.73 

2.1 

1900. 

.48 

8.05 

2.05 

.0382 

.0501 

.0362 

.0139 

1.27 

.0028 

.0007 

.72 

2.0 

1901, 

.66 

5.47 

2.38 

.0193 

.0375 

.0295 

.0080 

.79 

.0107 

.0005 

.91 

1.8 

1902, 

.64 

7.06 

2.69 

.0189 

.0464 

.0330 

.0134 

.84 

.0077 

.0005 

.74 

1.9 

1903,1 

.51 

5.71 

2.17 

.0092 

.0287 

.0222 

.0065 

.56 

.0073 

.0006 

.60 

1.7 

1904,2 

.44 

7.67 

2.60 

.0329 

.0375 

.0312 

.0063 

1.43 

.0073 

.0005 

.64 

1.9 

1908, 

.51 

9.17 

3.50 

.0198 

.0396 

.0294 

.0102 

1.32 

.0072 

.0005 

.82 

- 

1909, 

.51 

8.81 

3.26 

,0161 

.0403 

.0296 

.0107 

.98 

.0022 

.0002 

.64 

- 

1910, 

.69 

13.83 

3.83 

.0413 

.0428 

.0337 

.0091 

1.27 

.0048 

.0002 

1.24 

- 

1911, 

.64 

12.83 

4.30 

.0817 

.0532 

.0400 

.0132 

.90 

.0043 

.0003 

1.06 

- 

1912, 

.78 

18.08 

3.99 

.0939 

.0752 

.0494 

.0258 

1.02 

.0053 

.0002 

1.28 

- 

1913,' 

.76 

13.29 

3.34 

.0727 

.0704 

.0577 

.0127 

1.07 

.0036 

.0004 

1.28 

- 

1914, 

.57 

11.88 

3.10 

.0720 

.0601 

.0436 

.0165 

.98 

.0042 

.0002 

1.03 

- 

I  June  omitted. 


'  Three  months. 


'  November  omitted. 


Assabet  River, 

above 

Maynard 

1904,       . 

.53 

5.65 

2.30 

.0046 

.0275 

.0231 

.0044 

.64 

.0035 

.0001 

.63 

1.6 

1906. 

.75 

5.53 

2.26 

.0065 

.0290 

.0254 

.0036 

.48 

.0035 

.0002 

.97 

l.S 

1907,1 

.68 

5.35 

1.80 

.0047 

.0255 

.0211 

.0044 

.50 

.0043 

.0002 

.73 

1.6 

1908, 

.52 

6.91 

2.32 

.0093 

.0288 

.0248 

.0040 

1.03 

.0030 

.0002 

.62 

- 

1909. 

.43 

6.18 

2.13 

.0068 

.0343 

.0277 

.0066 

.72 

.0023 

.0001 

.62 

- 

1910, 

.54 

7.70 

2.82 

.0098 

.0337 

.0291 

.0046 

.98 

.0017 

.0003 

.64 

- 

1911, 

.57 

7.67 

2.33 

.0087 

.0327 

.0277 

.0050 

.85 

.0065 

.0004 

.73 

- 

1912. 

.57 

7.92 

2.15 

.0058 

.0316 

.0242 

.0074 

1.06 

.0032 

.0002 

.65 

- 

1913, 

.60 

7.85 

2.27 

.0085 

.0372 

.0296 

.0076 

1.03 

.0028 

.0003 

.73 

- 

1914, 

.46 

7.02 

2.39 

.0069 

.0373 

.0308 

.0065 

.82 

.0014 

.0002 

.53 

- 

1  Four  months. 


248 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


concord  river. 

Chemical  Examination  of  Water  from  Concord  River  and  its  Tribu- 
taries, ETC.  —  Concluded. 
Assabet  River,  below  Maynard. 

[Parts  in  100,000.] 


O 

Residue  ox 

Ev.\POR.^.TION. 

Amm 

ONIA. 

i 

o 

3 
O 

Nitrogen 

•d 
o 

S 

3 

O 
o 

a 
o 

>. 

X 

O 

£ 

ALBUMINOID. 

AS 

Year. 

"3 
1 

a 
§1 

"3 
o 

> 

1 

1 

1 

1 

1898, 

.77 

5.93 

2.59 

.0020 

.0387 

.0301 

.0086 

.43 

.0030 

.0003 

.89 

1.5 

1899, 

.51 

6.70 

2.21 

.0185 

.0414 

.0327 

.0087 

.73 

.0043 

.0003 

.62 

1.7 

1900, 

.50 

5.72 

1.73 

.0217 

.0386 

.0304 

.0082 

.70 

.0031 

.0002 

.59 

1.4 

1901, 

.73 

6.57 

2.67 

.0211 

.0428 

.0351 

.0077 

.45 

.0052 

.0002 

.90 

1.6 

1902, 

.69 

7.27 

2.87 

.0099 

.0592 

.0381 

.0211 

.57 

.0033 

.0002 

.83 

1.6 

1903, 

.61 

6.40 

2.58 

.0170 

.0457 

.0322 

,0135 

.48 

.0037 

.0003 

.83 

1.6 

1904, 

- 

8.48 

3.21 

.0143 

.0678 

.0412 

.0266 

.74 

.0043 

.0002 

1.05 

1.7 

1906, 

.88 

6.68 

2.64 

.0290 

.0448 

.0312 

.0136 

.58 

.0047 

.0003 

.91 

1.6 

1907,1 

.79 

7.64 

2.76 

.0299 

.0391 

.0274 

.0117 

.69 

.0060 

.0003 

.86 

1.6 

1908, 

.45 

11.46 

3.98 

.0675 

.0684 

.0381 

.0303 

1.37 

.0028 

.0012 

.89 

- 

1909, 

- 

13.97 

4.21 

.1208 

.0991 

.0529 

.0462 

1.22 

.0007 

,0006 

1.34 

- 

1910, 

.59 

13.15 

4.68 

.0708 

.0685 

.0446 

.0239 

1.82 

.0038 

.0006 

.85 

- 

1911, 

.58 

12.73 

4.17 

.0738 

.0650 

.0408 

.0242 

1.41 

.0060 

.0006 

1.08 

- 

1912, 

- 

12,94 

3.92 

.1205 

.0771 

.0494 

.0277 

1.46 

.0026 

.0010 

1.04 

- 

1913, 

.60 

10.60 

3.01 

.0746 

.0597 

.0394 

.0203 

1.34 

.0311 

.0007 

.85 

- 

1914, 

.33 

11.58 

2.87 

.0705 

.0595 

.0378 

.0217 

1.32 

.0056 

.0002 

.73 

- 

'  Four  months. 


Concord  River,  at  Billerica. 


1902, 

.68 

5.98 

2.18 

.0091 

.0347 

.0272 

.0075 

.53 

.0052 

.0004 

.78 

1.7 

1903, 

.64 

5.71 

2.26 

.0097 

.0317 

.0258 

.0059 

.49 

.0058 

.0005 

.72 

1.8 

1904, 

.64 

6.05 

2.31 

.0077 

.0341 

.0255 

.0086 

.55 

.0072 

.0002 

.75 

1.7 

1908, 

.37 

8.04 

2.65 

.0107 

.0251 

.0216 

.0035 

.96 

,0104 

.0005 

.54 

- 

1909, 

.49 

7.71 

2. 78 

.0128 

,0298 

.0267 

.0031 

.75 

.0058 

.0013 

.65 

- 

1910, 

.49 

7.31 

3.00 

.0142 

.0325 

.0292 

,0033 

1.01 

.0055 

.0004 

.58 

- 

1911, 

.45 

11.14 

4,05 

.0181 

,0525 

.0287 

.0238 

1.16 

.0132 

.0008 

1.14 

- 

1912,1 

.53 

10.90 

3.08 

.0187 

0433 

,0274 

.0159 

.97 

.0140 

.0008 

.82 

- 

1913, 

.57 

7.63 

2.38 

.0089 

.0355 

,0312 

.0043 

.98 

.0073 

.0003 

.77 

- 

1914, 

.41 

8.78 

2.20 

.0096 

.03.35 

.0284 

.0051 

1.10 

.0072 

.0005 

.50 

- 

September  omitted. 
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Connecticut  River. 
A  general  statement  of  the  condition  of  this  river  during  the  year 
1914  will  be  found  on  page  32. 

CONNECTICUT  RIVER. 

CHEmcAL  Examination  of  Water  from  Connecticut  River.  —  Averages 
FOR  Six  ^Months,  from  June  to  November,  inclusive. 

Connecticut  River,  at  Northfield  Farms. 

(Parts  in  100,000.] 


Residue  on 

Ev.VPORATIOX. 

Ammonia. 

Nitrogen 

AS 

■6 
o 
£ 

a 
o 

Year. 

d 

■6 

•d 

u 

"3 

m  0 

■ja 

> 

i 

a 
o 

f? 

1 

a 

■s 

2 

o 

.2 

3 
OS 

A 

<s 

O' 

^ 

o 

H 

hJ 

f^ 

H 

Q 

O 

2 

2 

O 

X 

1899,   . 

.30 

7.32 

2.17 

.0016 

.0189 

.0158 

.0031 

.11 

.0023 

.0001 

.85 

3.6 

1900, 

.47 

6.24 

2.11 

1.0023 

.0190 

.0154 

.0036 

.09 

.0030 

.0001 

.95 

2.9 

1901, 

.31 

6.12 

2.39 

.0016 

.0146 

0122 

.0024 

.10 

.0037 

.0002 

.72 

3.2 

1902, 

.30 

5.57 

2.02 

.0014 

.0124 

.0110 

.0014 

.08 

.0057 

.0001 

.60 

2.9 

1903, 

.23 

6.83 

2.18 

.0037 

.0169 

.0143 

.0026 

.14 

.0028 

.0002 

.68 

3.4 

1904, » 

.27 

6.44 

2.44 

;.0023 

.01.58 

.0130 

.0028 

.12 

.0038 

.0001 

.73 

3.4 

1906, 

.34 

6.50 

2.17 

.0040 

.0201 

.0181 

.0020 

.14 

.0023 

.0002 

.76 

3.2 

1907,' 

.36 

5.91 

2.06 

.0020 

.0141 

.0122 

.0019 

.16 

.0048 

.0002 

.66 

3.0 

1908,' 

.28 

8.. 33 

2.78 

.0058 

.0200 

.0177 

.0023  . 

.22 

.0018 

.0001 

.70 

1909, 

.29 

7.32 

2.89 

.0031 

0142 

.0124 

.0018 

.16 

.0017 

.0002 

.82 

- 

1910, 

.31 

7.52 

3.10 

.0064 

.0174 

.0152 

.0022  ' 

.17 

.0018 

.0001 

.77 

_ 

1911. 

.32 

7.28 

2.44 

.0066 

.0172 

.0143 

.0029  , 

.16  j 

.0022 

.0001 

.70 

_ 

1912, 

.36 

7.43 

1.63 

.0066 

.0185 

.0148 

.0037  ] 

.16 

.0012 

.0001 

.70 

- 

1913, 

.31 

7.78 

2.31 

.0077 

.0174 

.0131 

.0043  ! 

.17 

.0020 

.0002 

.65 

- 

1914. 

.29 

8.03 

2.73 

.0056 

.0182 

.0137 

.0045 

.17 

.0012 

.0001 

.70 

- 

1  July  omitted. 


Four  months. 


'  June  omitted. 


Connecticut  River 

,  below  Springfield. 

1888, 

.35 

5.34 

1.24 

'.0032 

.0182 

.0143 

.0039 

.15 

.0082 

.0002 

1899, 

.33 

6.61 

1.99 

.0093 

.0238 

.0195 

.0043 

.23 

.0042 

.0003 

67 

3.1 

1900, 

.44 

6.64 

1.90 

.0098 

.0250 

.0176 

.0074 

.20 

.0034 

.0002 

89 

3.1 

1901, 

.32 

6.03 

2.34 

.0061 

.0190 

.0153 

.0037 

.18 

.0048 

.0003 

65 

3.0 

1902, 

.31 

5.83 

2.13 

.0062 

.0180 

.0140 

.0040 

.16 

.0055 

.0005  t 

61 

3.0 

1903, 

.30 

6.12 

2.04 

.0098 

.0202 

.0147 

.0055 

.24 

.00.58 

.0004  I 

61 

2.7 

1904,1 

.22 

5.22 

1.87 

.0098 

.0187 

.0125 

.0062 

.21 

.0047 

.0002  1 

48 

2.4 

1906,2 

.35 

7.14 

2.61 

.0082 

.0204 

.0161 

.0043 

.24 

.0026 

.0004  t 

71 

2.8 

1907,3 

.38 

6.27 

2.46 

0069 

.0163 

.0131 

.0032 

.24 

.0050 

.0003  1 

67 

2.9 

1908, 

.32 

8.. 58 

2.61 

.0214 

.0223 

.0165 

.0058 

.38 

.0040 

.0004  , 

81 

- 

1909, 

.29 

6.02 

2.25 

.0079 

.0156 

.0118 

.0038 

.22 

.0018 

.0003  : 

65 

- 

1910, 

.33 

8.67 

3.60 

.0155 

.0241 

.0188 

.0053 

.37 

.0028 

.0003 

89 

- 

1911, 

.38 

7.66 

2.56 

.0140 

.0181 

.0147 

.0034 

.28 

.0018 

.0005 

70 

- 

1912, 

.31 

8.22 

3.02 

.0136 

.0228 

.0161 

.0067  i 

.16 

.0022 

.0004 

74 

_ 

1913,* 

.31 

7.96 

2.50 

.0178 

.0242 

.0181 

.0061 

.35 

.0038 

.0004 

68 

- 

1914, 

.29 

7.92 

2.50 

.0185 

.0243 

.0178 

.0065  j 

.30  1 

.0023 

.0003 

82 

~ 

1  Three  months. 


-  June  omitted. 


2  Four  months. 


*  September  omitted. 
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Deeefield  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1914 
will  be  found  on  page  35. 


DEERFIELD  RIVER. 


Chemical  Examination  of  Water  from  Deerfield  River  and  Tributary. 
—  Averages  for  Six  Months,  from  June  to  November,  inclusive. 

Deerfield  River,  at  Shelburne  Falls. 

[Parts  in  100,000.] 


Residue  on 
Evaporation. 

Ammonia. 

Nitrogen 

IS 

o 

a 

AS 

o 

6 

1 

i 
1 

o 

a 
8 
a 

Year. 

3 

a 

1 

13 
1 

a 

K 

3 
03 

1 

2 

1 

! 

1901, 

.34 

4.02 

1.82 

.0057 

.0200 

.0171 

.0029 

.09 

.0078 

.0001 

.63 

1.7 

1902, 

.29 

3.62 

1.46 

.0051 

.0151 

.0126 

.0025 

.08 

.0055 

.0002 

.51 

1.7 

1903,1 

.26 

3.74 

1.35 

.0023 

.0131 

.0113 

.0018 

.09 

.0038 

.0002 

.44 

1.5 

1904, 

.24 

4.15 

1.52 

.0040 

.0115 

.0097 

.0018 

.11 

.0110 

.0001 

.39 

2.1 

1908, 

.33 

4.93 

1.93 

.0017 

.0128 

.0108 

.0020 

.14 

.0030 

.0001 

.44 

1909, 

.26 

4.56 

1.62 

.0009 

.0150 

.0129 

.0021 

.12 

.0005 

.0001 

.47 

- 

1910, 

.26 

4.62 

1.69 

.0025 

.0141 

.0108 

.0033 

.13 

.0010 

.0001 

.45 

- 

1911, 

.35 

4.80 

1.88 

.0035 

.0156 

.0119 

.0037 

.13 

.0027 

.0000 

.59 

- 

1912,2 

.29 

4.48 

1.65 

.0024 

.0149 

.0122 

.0027 

.11 

.0008 

.0001 

.42 

- 

1913, 

.39 

4.55 

1.30 

.0049 

.0213 

.0164 

.0049 

.12 

.0007 

.0000 

.53 

- 

1914. 

.45 

4.80 

1.57 

.0062 

.0222 

.0167 

.0055 

.17 

.0022 

.0003 

.56 

- 

1  Four  months. 


2  October  omitted. 


Green  River,  below  Greenfield. 

1903, 

.05 

7.75 

2.23 

.0152 

.0143 

.0086 

.0057 

.21 

.0078 

.0005 

.15 

3.9 

1904, 

.07 

6.93 

2.01 

.0151 

.0382 

.0138 

.0244 

.28 

.0100 

.0006 

.22 

3.8 

1908, 

.17 

11.06 

2.97 

.0665 

.0337 

.0131 

.0206 

.45 

.0043 

.0011 

.33 

- 

1909, 

.14 

7.82 

2.54 

.0459 

.0333 

.0151 

.0182 

.37 

.0038 

.0011 

.23 

- 

1910, 

.17 

8.33 

3.16 

.0775 

.0284 

.0169 

.0115 

.37  ' 

.0025 

.0012 

.23 

- 

1911, 

.21 

9.23 

2.44 

.0684 

.0228 

.0115 

.0113 

.48  [ 

.0033 

.0014 

.37 

- 

1912, 

.17 

18.02 

2.71 

.0099 

.0352 

.0092 

.0260 

.23 

.0017 

.0003 

.44 

- 

1913, 

.12 

8.25 

2.25 

.0203 

.0198 

.0103 

.0095 

.26 

.0030 

.0003 

.22 

- 

1914, 

.13 

9.15 

1.60 

.0426 

.0234 

.0135 

.0099 

.38  j 

.0038 

.0007 

.17 

~ 

Deerfield  River, 

below  Green  River. 

1908. 

.26 

7.35 

2.28 

.0075 

.0154 

.0098 

.0056 

.20 

.0025 

.0002 

.37 

_ 

1909, 

.28 

5.55 

1.83 

.0043 

.0121 

.0104 

.0017 

.14 

.0012 

.0001 

.41 

- 

1910, 

.24 

5.82 

2.37 

.0093 

.0128 

.0112 

.0016 

.16 

.0008 

.0003 

.31 

- 

1911, 

.34 

5.82 

2.06 

.0078 

.0143 

.0106 

.0037 

.16 

.0025 

.0005 

.52 

- 

1912. 

.25 

5.23 

1.63 

.0070 

.0140 

.0107 

.0033 

.17 

.0030 

.0001 

.37 

- 

1913. 

.28 

5.39 

1.60 

.0113 

.0257 

.0183 

.0074 

.17 

.0063 

.0002 

.39 

- 

1914, 

.30 

5.68 

1.80 

.0124 

.0182 

.0143 

.0039 

.19 

.0020 

.0001 

.43 

■" 
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French  River. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1914 
will  be  found  on  page  33. 

french  river. 

Chemical  Examination  of  Water  from  French  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

French  River,  below  Webster. 

[Parts  in  100,000.] 


1  Four  months. 
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HoosiCK  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1914 
will  be  found  on  page  33. 


hoosick  river. 

Chemical  Examination  of  Water  from  Hoosick  River.  —  Averages 
Six  Months,  from  June  to  November,  inclusive. 

Hoosick  River,  at  Williamstown. 

[Parts  in  100,000.] 


FOR 


Residue  on 
Evaporation. 

Ammonia. 

Nitrogen 

0 

i 

8 

13 
0 

ALBUMINOID. 

AS 

Yeab. 

J 

■3 

1 

c 

6 
2 

■3 

■73 

1 
5 

i 

1 

m 

1 

3 
0 

1 

1 

1 

•0 

1887,       . 

.22 

12.05 

1.22 

.0065 

.0190 

- 

- 

.23 

.0232 

- 

- 

- 

1888, 

.12 

10.82 

1.90 

.0026 

.0210 

.0142 

.0068 

.27 

.0247 

.0015 

- 

- 

1894, 

.37 

13.56 

2.74 

.0166 

.0361 

.0224 

.0137 

.50 

.0102 

.0014 

,42 

9.0 

1895, 

.34 

14.20 

3.26 

.0190 

.0424 

.0241 

.0183 

.63 

.0090 

,0020 

,53 

9.0 

1896, 

.21 

11.71 

2.39 

1.0295 

.0267 

.0172 

.0095 

.39 

.0133 

.0018 

.33 

8.6 

1897. 

.26 

11.32 

2.39 

.0174 

.0312 

.0173 

.0139 

.30 

.0265 

.0011 

.31 

7.9 

1898, 

.27 

10.46 

2.38 

.0223 

.0311 

.0210 

.0101 

.31 

.0170 

.0007 

.34 

6.6 

1899, 

.30 

15.21 

3.31 

.0252 

.0622 

.0379 

.0243 

.64 

.0070 

.0029 

.62 

8.3 

1900, 

.28 

14.20 

2.79 

.0433 

.0547 

.0301 

.0246 

.60 

.0087 

.0043 

.58 

7.8 

1901, 

.27 

13.02 

3.70 

.0400 

.0520 

.0250 

.0270 

.43 

.0152 

.0024 

.53 

7.3 

1902, 

.22 

10.62 

2.87 

.0069 

.0307 

.0172 

,0135 

.34 

.0123 

,0014 

.40 

6.4 

1903, 

.17 

10.50 

2.37 

.0272 

.0264 

.0151 

.0113 

.29 

.0183 

.0019 

.33 

7.5 

1904. 

.13 

12.30 

3.23 

.0677 

.0310 

.0191 

.0119 

.45 

.0203 

,0024 

.29 

8.3 

1905, 

.20 

11.09 

2.81 

.0295 

.0265 

.0156 

.0109 

.32 

.0123 

,0015 

.31 

5.6 

1906, 

.31 

13.28 

3.63 

.0415 

.0489 

.0252 

.0237 

.47 

.0147 

.0030 

.43 

6.0 

1907, 

.25 

11.80 

2.93 

.0431 

.0390 

.0231 

.0159 

.47 

.0135 

.0021 

.39 

7.9 

1908, 

.23 

14.00 

3.86 

.0559 

.0323 

.0195 

.0128 

.54 

.0085 

.0023 

.37 

- 

1909, 

.23 

15.46 

4.09 

.0496 

.0382 

.0243 

.0139 

.62 

.0060 

.0035 

.41 

- 

1910,       . 

.30 

13.06 

4.43 

.0320 

.0336 

.0219 

.0117 

.52 

.0102 

.0018 

.41 

- 

1911. 

.26 

12.38 

3.77 

.1153 

.0492 

.0232 

.0260 

.58 

.0065 

.0022 

.43 

- 

1912,       . 

.24 

15.05 

3.35 

.0365 

.0464 

.0280 

.0184 

.73 

.0058 

.0025 

.45 

9.3 

1913,       . 

.13 

17.57 

3.78 

.0638 

.0489 

.0310 

.0179 

.88 

.0053 

.0024 

.49 

9.2 

1914,       . 

.39 

18.62 

4.02 

.0670 

.0584 

.0381 

.0203 

.83 

.0037 

.0015 

.63 

9.5 
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HousATONic  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1914 
will  be  found  on  page  33. 

HOUSATONIC  RIVER. 


Chemical    Examination    of    Water    from    Housatonic    River    and    its 

Branches.  —  Averages  for  Six  Months,  from  June  to  November, 

inclusive. 

East  Branch,  below  Pittsfield. 

[Parts  in  100,000.] 


o 

6 

Residue  on 
Evaporation. 

Ammonia. 

i 
1 

Nitrogen 

as 

s 

a 

a 
o 

o 

a 
>> 

X 

O 

^ 

albuminoid. 

Yeah. 

e2 

d 
a -2 
o.ti 

3 
^ 

T3 
> 
1 

■§ 
a 

1 

OS 

1 
1 

a 

■s 

W 

1903, 

.32 

9.75 

2.92 

.0118 

.0226 

.0153 

.0073 

.25 

.0142 

.0006 

.56 

6.8 

1904,1 

.28 

9.02 

3.15 

.0117 

.0248 

.0175 

.0073 

.26 

.0113 

.0005 

.47 

6.2 

1907,2 

.42 

9.40 

3.00 

.0286 

.0284 

.0186 

.0098 

.28 

.0060 

.0010 

.50 

6.4 

1908,' 

.29 

12.76 

3.57 

.0327 

.0250 

.0177 

.0073 

.40 

.0140 

.0011 

.47 

- 

1909, 

.26 

12.60 

4.37 

.0431 

.0305 

.0215 

.0090 

.33 

.0087 

.0007 

.44 

- 

1910, 

.30 

12.98 

5.26 

.0437 

.0233 

.0182 

.0051 

.40 

.0080 

.0012 

.48 

- 

1911, » 

.29 

12.03 

4.26 

.0231 

.0253 

.0169 

.0084 

.37 

.0060 

.0011 

.54 

- 

1912,1 

.28 

13.08 

3.18 

.0358 

.0337 

.0236 

.0101 

.43 

.0123 

.0010 

.62 

- 

1913, 

.32 

15.34 

3.60 

.0526 

.0405 

.0259 

.0146 

.48 

.0073 

.0019 

.69 

- 

1914, « 

.24 

13.82 

3.27 

.0509 

.0351 

.0271 

.0080 

.47 

.0087 

.0015 

.53 

- 

1  Three  months. 


Two  months. 


3  November  omitted. 


*  Four  months. 


West  Branch, 

below  Pittsfield 

1903,       . 

.29 

10.43 

2.83 

.0100 

.0210 

.0143 

.0067 

.23 

.0143 

.0006 

.46 

7.4 

1904,1 

.15 

12.27 

3.50 

.0137 

.0423 

.0217 

.0206 

.35 

.0050 

.0004 

.35 

7.8 

1908,2 

.20 

13.28 

3.68 

.0210 

.0301 

.0194 

.0107 

.26 

.0026 

.0009 

.36 

1909, 

- 

11.00 

2.87 

.0070 

.0283 

.0175 

.0108 

.24 

.0010 

.0003 

.25 

_ 

1910, 

.22 

13.85 

4.98 

.0218 

.0446 

.0218 

.0228 

.40 

.0012 

.0011 

.40 

- 

1911,1 

.19 

12.73 

4.70 

.0090 

.0317 

.0184 

.0133 

.26 

.0030 

.0005 

.37 

- 

1912,1 

.17 

12.60 

2.70 

.0081 

.0360 

.0197 

.0163 

.29 

.0037 

.0005 

.41 

- 

1913, 

.30 

18.72 

5.10 

.0870 

.0779 

.0397 

.0382 

.78 

.0020 

.0008 

.82 

- 

1914,' 

.20 

14.62 

2.75 

.0288 

.0495 

.0313 

.0182 

.45 

.0017 

.0011 

.61 

- 

1  Three  months. 


2  November  omitted. 


3  Four  months. 
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HOUSATONIC  RIVER. 


Chemical    Examination    of    Water    from    Housatonic    River   and    its 
Branches,  etc.  —  Concluded. 

Southwest  Branch,  at  Pittsfield. 

[Parts  in  100,000.] 


6 

Residue  on 
evapor.^tion. 

Ammonia. 

i 
'I 

3 
O 

Nitrogen 

A8 

T3 
Ci 

B 

i 

o 
a 
1 

6 

I^ 

ALBUMINOID. 

Year. 

3 

a 
fl-2 

3 

1 

5 

■a 

1 
2 

.1 

2 

1899, 

.17 

14.92 

2.58 

.0040 

.0353 

.0211 

.0142 

.16 

.0108 

.0004 

.37 

9.2 

1900, 

.14 

14.87 

2.15 

.0192 

.0335 

.0229 

.0106 

.21" 

.0107 

.0008 

.35 

10.2 

1901, 

.14 

13.20 

3.87 

.0051 

.0302 

.0197 

.0105 

.16 

.0096 

.0004 

.41 

9.4 

1902, 

.11 

12.30 

3.09 

.0057 

.0224 

.0136 

.0088 

.12 

.0108 

.0005 

.37 

8.7 

1903, 

.10 

11.63 

2.37 

.0045 

.0162 

.0109 

.0053 

.11 

.0115 

.0003 

.25 

8.8 

1904, 1 

.15 

12.45 

3.63 

.0116 

.0455 

.0223 

.0232 

.34 

.0040 

.0018 

.35 

7.8 

1907, s 

.31 

10.78 

2.30 

.0040 

.0258 

.0168 

.0090 

.20 

.0025 

.0003 

.39 

8.2 

1908,3 

.18 

15.17 

4.89 

.0216 

.0269 

.0159 

.0110 

.23 

.0036 

.0007 

.38 

- 

1909, 

.17 

14.82 

4.41 

.0041 

.0265 

.0153 

.0112 

.23 

.0082 

.0005 

.37 

- 

1910, 

.17 

14.45 

5.25 

.0049 

.0196 

.0135 

.0061 

.17 

.0045 

.0006 

.30 

- 

1911,1 

.14 

12.62 

3.35 

.0013 

.0224 

.0131 

.0093 

.19 

.0110 

.0005 

.34 

- 

1912,1 

.12 

15.02 

3.08 

.0017 

.0172 

.0111 

.0061 

.21 

.0170 

.0007 

.31 

- 

1913, 

.13 

15.97 

3.34 

.0037 

.0221 

.0157 

.0064 

.20 

.0115 

.0009 

.32 

- 

1914,* 

.16 

15.05 

2.30 

.0098 

.0259 

.0166 

.0093 

.24 

.0072 

.0005 

.37 

- 

1  Three  months. 


2  Two  months. 


'  November  omitted. 


*  Four  months. 


Housatonic  River,  beloio  Great  Barrington. 

1908,       . 

.18 

14.97 

3.69 

.0106 

.0269 

.0172 

.0097 

.43 

.0107 

.0011 

.36 

- 

1909,       . 

.16 

14.91 

4.41 

.0067 

.0247 

.0173 

.0074 

.47 

.0078 

.0012 

.35 

- 

1910,       . 

.22 

14.97 

5.32 

.0128 

.0233 

.0181 

.0052 

.51 

.0090 

.0021 

.34 

- 

1911, 

.19 

14.42 

5.29 

.0178 

.0217 

.0157 

.0060 

.45 

.0087 

.0045 

.40 

- 

1912,1     . 

.22 

14.56 

3.79 

.0123 

.0272 

.0189 

.0083 

.47 

,0120 

.0028 

.42 

- 

1913,       . 

.21 

18.60 

5.48 

.0117 

.0444 

.0265 

.0179 

.67 

.0085 

.0030 

.77 

- 

1914,2     . 

.22 

17.62 

4.22 

.0147 

.0372 

.0268 

.0104 

.69 

.0112 

.0023 

.42 

- 

1  August  omitted. 


-  Four  months. 
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Merrimack  River. 
A  general  statement  of  the  condition  of  this  river  during  the  year 
1914  will  be  found  on  page  34. 

MERRIMACK  RIVER. 

CHEjncAL  Ex.\inxATiox  OF  Water  from  ]Merri^l\ck   River.  —  Aver.\ges 

FOR  Six  Moxths,  from  Juxe  to  November,  ixclusrt:. 

Merrimack  River,  above  Lowell. 

[Parts  in  100,000.] 


O 

Residue  on 

Ev.*J>ORATIOX. 

Ammon'ia. 

i 

o 
3 
O 

Nitrogen 

•3 

1 

00 

a 

s 

a 

1 

i 

ALBTTMINOID.   | 

AS 

Year. 

3 

Loss  on 
Ignition. 

1 

1 

i 
1 

OQ 

1 

2 

1 

'S 

1887, 

.45 

4.08 

1.10 

.0024 

.0156 

- 

- 

.17 

.0078 

- 

- 

- 

1888,   . 

.32 

3.47 

1.01 

.0014 

.0161 

.0137 

.0024 

.16 

.0082 

.0002 

- 

- 

1889, 

.37 

- 

- 

.0028 

.0166 

.0143 

.0023 

.17 

.0067 

.0001 

- 

- 

1890,   . 

.34 

3.85 

1.58 

.0025 

.0148 

.0123 

.0025 

.14 

.0106 

.0002 

- 

1.4 

1891. 

.27 

3.73 

1.47 

.0029 

.0147 

.0111 

.0036 

.17 

.0080 

.0002 

- 

1.4 

1892,   . 

.39 

3.75 

1.37 

.0028 

.0139 

.0106 

.0033 

.15 

.0097 

.0002 

- 

1.6 

1893,   . 

.25 

3.47 

1.13  ' 

.0028 

.0141 

.0110 

.0031 

.17 

.0072 

.0001 

.38 

1.1 

1894,   . 

.29 

3.86 

1.32 

.0037 

.0140 

.0114 

.0026  • 

.19 

.0042 

.0001 

.36 

1.2 

1895,   . 

.43 

3.97 

1.61 

.0019 

.0197 

.0151 

.0046  ' 

.24 

.0054 

.0001 

.55 

1.2 

1896,   . 

.44 

3.85 

1.41 

.0049 

.0181 

.0149 

.0032 

.18 

.0053 

.0002 

.66 

1.0 

1897, 

.54 

3.62 

1.68 

.0030 

.0181 

.0148 

.0033 

.16 

.0077 

.0001 

.52 

0.9 

1898, 

«  . 

.39 

3.93 

1.74 

.0032 

.0197 

.0171 

.0026  \ 

.19 

.0047 

1 

.0001 

.51 

1.0 

1899, 

.20 

3.88 

1.45 

{.0050 

.0205 

.0166 

.0039 

.22 

1.0055 

.0002 

.38 

1.2 

1900, 

.23 

3.72 

1.21 

.0068 

.0215 

.0158 

.0057 

.23 

.0038 

.0002 

.44 

1.3 

1901, 

.38 

4.32 

1.98 

.0060 

.0208 

.0172 

.0036 

.20 

^.0042 

.0002 

.69 

1.2 

1902, 

.38 

3.81 

1.59 

.0056 

.0163 

.0142 

.0021 

.17 

.0043 

.0001 

.64 

0.9 

1903, 

.30 

4.00 

1.55 

^0058 

.0171 

.0129 

.0042 

.23 

.0040 

.0002 

.59 

1.1 

1904, 

.33 

4.61 

1.92 

.0077 

.0194 

.0153 

.0041 

.23 

.0047 

1 

.0002 

!  -69 

1.3 

1905, 

.40 

4.30 

1.95 

.0112 

.0202 

.0160 

.0042 

.25 

1.0038 

1 

.0002 

i  -71 

1.1 

1906, 

.37 

4.64 

1.84 

.0100 

.0201 

.0174 

.0027 

.26 

'.0032 

.0002 

.71 

1.2 

1907, 

.38 

4.60 

1  88 

.0079 

.0194 

.0135 

.0059 

.28 

.0043 

.0002 

.62 

1.2 

1908, 

.29 

4.67 

1.80 

.0125 

.0195 

.0141 

.0054 

.36 

i.0O48 

.0003 

.64 

1.3 

1909, 

.31 

5.16 

2.38 

Loi85 

.0213 

.0161 

.0052 

.36 

.0018 

.0002 

.68 

1.5 

1910, 

.37 

5.11 

1.78 

.0242 

.0221 

.0180 

.0041 

.35 

.0035 

j 

.0007 

.68 

1.4 

1911. 

.39 

5.32 

2.09 

.0166 

.0219 

.0165 

.0054 

.36 

1.0033 

.0006 

.65 

1.5 

1912, 

.40 

5.16 

1.94 

.0165 

.0223 

.0175 

.0048 

.32 

.0013 

.0003 

.88 

2.0 

1913.1 

.36 

5.56 

1.66 

'.0162 

.0277 

;  .0189 

.0088 

.39 

.0030 

.0003 

.70 

1.8 

1914. 

.30 

5.32 

1.74 

.0170 

.0255 

.0181 

.0074 

.35 

.0037 

.0003 

.61 

1.6 

1  June  omitted. 
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merrimack  river. 

Chemical  Examination   of  Water  from   IMerrimack   River,  etc.  — 

Co7ichided. 

Merrimack  River,  above  Laurence. 

[Parts  in  100,000.] 


C 

o 

6 

Residue  on 

Ev.VPORATION. 

Ammonia. 

i 

3 
O 

1  Nitrogen 

j      AS 

1   "3 

1   1 

3 

a 

1 

1 

ALBUMINOID. 

Year. 

3 

d 
a -2 

DO  0 

3 

T3 

> 

(5 

T5 

d 

3 
02 

i 

.1 

1 

18S7, 

.47 

4.82 

1.24 

.0027 

.0211 

- 

- 

.22 

.0097 

- 

- 

- 

1888, 

.32 

3.64 

1.13 

.0029 

.0197 

.0153 

.0044 

.18 

.0074 

.0003 

- 

- 

1889, 

.35 

- 

- 

.0047 

.0212 

.0176 

.0036 

.20 

.0053 

.0002 

- 

- 

1890, 

.37 

4.27 

1.56 

.0061 

.0187 

.0148 

,0039 

.19 

.0068 

.0002 

- 

1.6 

1S91, 

.21 

4.06 

1.37 

.0066 

.0179 

.0138 

.0041 

.21 

.0090 

.0002 

- 

1.4 

1892, 

.46 

4.25 

1.50 

.0054 

.0186 

.0155 

.0031 

.19 

.0087 

.0002 

- 

1.5 

1893, 

.40 

4.25 

1.62 

.0084 

.0172 

.0138 

.0034 

.23 

,0057 

.0003 

.52 

1.3 

1894, 

.32 

3.82 

1.35 

.0086 

.0174 

.0142 

.0032 

.25 

,0043 

.0001 

.40 

1.3 

1895, 

.52 

4.45 

1.97 

.0068 

.0251 

.0194 

.0057 

.30 

,0067 

.0003 

.60 

1.5 

1896, 

.46 

4.24 

1.70 

.0100 

.0224 

.0181 

.0043 

.25 

.0067 

.0005 

.57 

1.3 

1897, 

.58 

4.06 

1.67 

.0061 

.0222 

.0190 

.0032 

.21 

.0053 

.0002 

.53 

1.0 

1898, 

.44 

4.46 

1.87 

.0076 

.0262 

.0208 

.0054 

.25 

.0050 

.0005 

.59 

1.3 

1899, 

.24 

4.42 

1.57 

.0138 

.0277 

.0207 

.0070 

.32 

.0052 

.0044 

.43 

1.3 

1900, 

.27 

4.22 

1.35 

.0126 

.0249 

,0190 

.0059 

.32 

.0050 

.0003 

.46 

1.3 

1901, 

.44 

4.73 

1.90 

.0100 

.0280 

.0205 

.0075 

.28 

.0070 

.0006 

.65 

1.5 

1902, 

.42 

4.40 

1.85 

.0110 

.0231 

.0180 

.0051 

.26 

.0038 

,0003 

.65 

1.1 

1903, 

.37 

4.66 

1.73 

.0111 

.0226 

,0166 

.0060 

.31 

.0052 

.0005 

.64 

1.4 

1904, 

.31 

4.67 

1.80 

.0211 

.0247 

.0170 

.0077 

.33 

.0053 

.0004 

.62 

1.4 

1905, 

.44 

4.92 

2.01 

.0177 

.0242 

.0183 

.0059 

.38 

.0040 

.0005 

.74 

1.2 

1906, 

.39 

5,30 

2.12 

.0170 

.0263 

.0215 

.0048 

.40 

,0027 

.0005 

.72 

1.4 

1907, 

'  .40 

4.92 

1.80 

.0293 

.0253 

.0175 

.0078 

.41 

.0047 

.0005 

.59 

1.3 

1908, 

.33 

5.61 

2.19 

.0354 

.0303 

.0196 > 

.0107 

.57 

,0052 

.0006 

.74 

1.5 

1909, 

.33 

6.28 

2.04 

.0336 

.0262 

,0196 

.0066 

.53 

,0025 

.0007 

.67 

1.7 

1910, 

.39 

- 

- 

.0266 

.0242 

,0183 

.0059 

.53 

.0125 

.0008 

.57 

1.6 

1911, 

.23 

8.22 

3.10 

.0240 

.0286 

.0227 

.0059 

.53 

.0118 

.0007 

.65 

1.6 

1912, 

.21 

6.49 

2.62 

.0241 

.0225 

.0188 

.0037 

.52 

.0151 

.0006 

.59 

1.3 

1913, 

.25 

7.46 

2.93 

.0245 

.0224 

.0185 

,0039 

.57 

.0167 

.0007 

.61 

1.5 

1914, 

.23 

6.85 

2.62 

i.0280 

.0246 

.0201 

.0045 

.59 

.0190 

.0003 

.59 

1.7 
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Miller's  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1914, 
will  be  found  on  page  35. 


MILLER'S  RIVER, 


Chemical  Examination  of  Water  from  Miller's  River.  —  Averages  for 
Six  IVIoNTHs,  from  June  to  November,  inclusive. 

Miller's  River,  below  Miller's  Falls. 

[Parts  in  100,000.) 


U 

O 

6 

Residue  on 

Ammonia. 

.1 
1 

Nitrogen 

■a 
o 
B 

3 

s 

8 

a 

0> 
M 
>i 
X 

O 

Evaporation. 

Cm 

ALBUMINOID. 

AS 

Year. 

1 

4 

3 

1 

5 

■a 

■§ 

a 

a 

3 

CO 

1 

.1 

1908, 
1909,   . 
1910, 

1911,  . 

1912,  . 
1913, 
1914,   . 

.54 
.54 
.55 
.66 
.51 
.59 
.44 

4.59 
4.38 
5.48 
5.98 
5.30 
5.65 
5.17 

2.06 
1.84 
2.28 
2.58 
2.17 
1.88 
1.85 

.0054 
.0035 
.0068 
.0056 
.0047 
.0056 
.0073 

.0233 
.0207 
.0231 
.0258 
.0242 
.0315 
.0251 

.0181 
.0181 
.0202 
.0220 
.0202 
.0231 
.0204 

.0052 
.0026 
.0029 
.0038 
.0040 
.0084 
.0047 

.34 
.34 
.44 
.35 
.42 
.36 
.36 

.0060 
.0030 
.0075 
.0052 
.0060 
.0081 
.0068 

.0002 
.0002 
.0002 
.0002 
.0002 
.0002 
.0003 

.64 
.60 
.68 
.90 
.61 
.69 
.49 

- 
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Nashua  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1914 
will  be  found  on  page  34. 


NASHUA  RIVER. 

Chemical  Examination  of  Water  from  Nashua  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

North  Branch  of  Nashua  River,  below  Fitchburg. 

[Parts  in  100,000.] 


0 

Residue  on 
Evaporation. 

Ammoxi.\. 

6 

a 

s 

3 
O 

Nitrogen  \ 

o 

B 

3 
O 

u 

a 

1 

O 

i 

ALBUMINOID. 

AS      1 

Year. 

d 

m  60 

3 

5 

■a 
a 

3 

03 

1 

i 

'B 

1 

1893,   . 

.70 

8,32 

2,38 

.0562 

,0405 

,0289 

,0116 

.73 

.0097 

,0030 

.73 

2.2 

1894,   . 

.66 

9.18 

2,22 

.0987 

,0425 

.0308 

.0117 

.99 

.0123 

.0034 

.64 

2.4 

1895,   . 

.71 

9.42 

2.72 

.1387 

.0493 

.0381 

.0112 

1.08 

.0088 

.0014 

.82 

2.6 

1896,   . 

.57 

9.27 

2,62 

,0898 

,0537 

,0384 

.0153 

.95 

.0127 

,0030 

.71 

2.4 

1897, 

.67 

7.62 

2.50 

.0512 

,0518 

,0389 

.0129 

.71 

.0112 

.0009 

.79 

2.1 

1898, 

.56 

7.02 

2.37 

.0688 

.0629 

.0399 

.0230 

.56 

.0097 

.0016 

.72 

1.8 

1899, 

.53 

10.12 

2.95 

.1507 

.0848 

.0537 

.0311 

1.03 

.0055 

,0013 

.83 

2.4 

1900, 

.42 

9.55 

2.42 

.1575 

.0825 

.0479 

.0346 

1.03 

.0080 

,0015 

.73 

2.6 

1901, 

.42 

8.45 

2.58 

0964 

.0508 

.0347 

.0161 

.67 

.0080 

.0013 

.69 

2.2 

1902, 

.39 

7.83 

2.42 

.1070 

.0557 

,0407 

.0150 

.68 

,0072 

,0012 

.71 

1.9 

1903, 

.38 

7,21 

2.10 

.1200 

.0471 

.0281 

.0190 

.73 

.0095 

.0014 

.62 

1.7 

1904, 

.33 

9.05 

2.70 

.1858 

.0596 

.0341 

.0255 

.88 

.0077 

.0015 

.70 

2.1 

1905, 

.48 

7.66 

2.33 

.1284 

,0568 

,0354 

.0214 

.73 

,0053 

.0008 

.89 

2.1 

1906, 

.47 

7.68 

2.16 

.1037 

.0558 

,0356 

.0202 

.75 

.0083 

,0020 

.68 

2.0 

1907, 

.50 

10.77 

2.72 

.2180 

.0654 

.0350 

.0304 

1.24 

.0065 

.0012 

.72 

2.8 

1908, 

.52 

15.05 

3.60 

.2605 

.0861 

,0494 

.0367 

1.58 

,0033 

,0016 

1.04 

- 

1909, 

.52 

15.85 

3.42 

,3220 

,0958 

.0563 

.0395 

1.87 

,0027 

,0014 

1.02 

- 

1910, 

.60 

20.11 

4.90 

,4047 

.1235 

.0789 

.0446 

2.29 

.0017 

.0009 

1.03 

- 

1911, 

.51 

19.38 

5,57 

,2848 

,1035 

,0566 

.0469 

2,37 

,0027 

,0015 

1.15 

- 

1912, 

.57 

19.52 

4.99 

.2380 

.1007 

.0560 

.0447 

2,20 

,0032 

,0019 

1.22 

- 

1913. 

.40 

23.45 

4,97 

.2770 

.1064 

.0561 

.0503 

2.02 

,0028 

.0013 

1.42 

5.0 

1914, 

.41 

26.93 

5.78 

,3260 

.1156 

,0662 

,0494 

2,60 

,0020 

.0006 

1,55 

5.9 
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NASHUA  RIVER. 


Chemical  Examination  of  Water  from  Nashua  River,  etc.  —  Concluded. 
North  Branch  of  Nashiui  River,  at  Lancaster. 

[Parts  in  100,000.) 


6 

Residue  on 

Ev.\POB.\TION. 

Ammonia. 

o 

Nitrogen 

AS 

■a 
o 
B 

1 
o 
o 

a 

o 

(S 

ALBUMINOID. 

Year. 

o 

a 

fl-2 

Em 
2^ 

1 

1 

(5 

■6 
a 

a 

CO 

1 

1 

'B 

a 

■a 

cl 

1892, 

.48 

9.75 

2.10 

.0422 

.0274 

.02.37 

.0037 

1.11 

.0450 

OOIO 

3.0 

1894. 

.49 

8.07 

1.97 

.0215 

.0226 

.0182 

.0044 

.97 

.0295 

.0011 

.49 

2.2 

1S96, 

.51 

8.28 

2.39 

.0318 

.0272 

.0214 

.00.58 

1.01 

.0284 

.00.34 

.56 

2.3 

1896, 

.57 

6.97 

2.17 

.0253 

.0322 

.0253 

.0069 

.66 

.0167 

.0034 

.60 

2.0 

1897. 

.65 

5.45 

2.03 

.0225 

.0290 

.0221 

.0069 

.40 

.0153 

.0015 

.68 

1.5 

1898, 

.48 

6.33 

2.10 

.0409 

.0345 

.0263 

.0082 

.56 

.0227 

.0033 

.51 

1.7 

1899. 

.39 

7.60 

2.33 

.0739 

.0365 

.0.305 

.0060 

.75 

.0153 

.0028 

.60 

2.0 

1900, 

.29 

7.17 

1.55 

.0545 

.0326 

.0204 

.0062 

.81 

.0202 

.0039 

.52 

2.1 

1901, 

.37 

6.72 

2.14 

.0432 

.0329 

.0240 

.0089 

.54 

.0087 

.0021 

.58 

1.9 

1902, 

.40 

7.96 

2.66 

.0757 

.0.324 

.0267 

.0057 

.70 

.0188 

.0043 

.58 

1.8 

1903, 

.36 

6.95 

2.35 

.0473 

.0260 

0201 

.00.59 

.58 

.0258 

.0034 

.52 

1.6 

1904, 

.32 

8.01 

2.18 

.0803 

.0318 

.0267 

.0051 

.80 

.0267 

.0040 

.53 

2.0 

1905, 

.34 

7.20 

2.13 

.0616 

0296 

.0227 

.0069 

.70 

.0207 

.0044 

.50 

1.9 

1906, 

.44 

7.34 

2.12 

.0519 

.0311 

.0240 

.0071 

.72 

.0238 

.0027 

.56 

2.0 

1907, 

.44 

8.34 

2.33 

.0600 

.0294 

.0232 

.0062 

.89 

.0333 

.0084 

.53 

2.1 

1908, 

.40 

10.69 

2.73 

.1075 

.0.309 

.02.59 

.0050 

1.28 

.0405 

.0090 

.58 

- 

1909. 

.44 

12.26 

3.41 

.  15.56 

.0.330 

.0284 

.0046 

1.46 

.0380 

.0066 

.60 

- 

1910, 

.45 

13.44 

3.82 

.  1 655 

.0462 

.0366 

.0096 

1.63 

.0388 

.0108 

.70 

- 

1911, 

.51 

15.64 

4.10 

.3067 

.0828 

.0408 

.0420 

1.95 

.0208 

.0083 

.92 

- 

1912, 

.45 

12.65 

3.10 

.1252 

.0438 

.0275 

.0163 

1.68 

.0343 

.0083 

.72 

- 

1913, 

.43 

15.45 

3.02 

.2292 

.0533 

.0386 

.0147 

1.75 

.0133 

.0053 

.80 

4.2 

1914, 

.39 

16.80 

3.15 

.2147 

.0466 

.0.336 

.0130 

1.94 

t0262 

.0115 

.67 

4.1 

Nashua  River,  at  Pepperell. 

1899,   . 

.28 

6.91 

2.19 

.0167 

.0248 

.0221 

.0027 

.78  ' 

.0137 

.0008 

.46 

2.1 

1901, 

.37 

6.00 

2.06 

.0154 

.0266 

.0230 

.0036 

.45 

0092 

0005 

.00 

1.9 

1902, 

.37 

5.81 

2.07 

.0118 

.0184 

.0167 

.0017 

.49 

.0162 

.0006 

.51 

1.7 

1903, 

.35 

5.15 

1.57 

.0097 

.0180 

.0152 

.0028 

.44 

.0128 

.0008 

.55 

1.6 

1904,1 

.30 

6.23 

1.93 

.0111 

.0206 

.0171 

.0035 

.58 

.0243 

.0008 

.44 

1.9 

1908, 

.32 

10.85 

3.40 

.0317 

.0295 

.0202 

.0093 

1.45 

.0194 

.0008 

.63 

- 

1909, 

.38 

14.29 

4.62 

.0354 

.0376 

.0291 

.0085 

1.95 

.0211 

.0017 

.92 

- 

1910, 

.37 

14.77 

4.14 

.0128 

.0329 

.02.i2 

.0077 

1.93 

.0207 

.0008 

.81 

- 

1911, 

.40 

12.10 

3.77 

.0423 

.0393 

.0293 

.0100 

1.31 

.0213 

.0048 

.62 

- 

1912,2 

.48 

12.52 

3.28 

.0223 

.0409 

.0254 

.0155 

1.46 

.0204 

.0017 

.75 

- 

1913,3 

.43 

11.99 

2.79 

.0515 

.0405 

.0276 

.0129 

1.15 

.0164 

.0019 

.73 

- 

1914,1 

.31 

12.67 

2.75 

.0595 

.0459 

.0286 

.0173 

1.27 

.0132 

.0027 

.59 

~ 

1  Three  months. 


November  omitted. 


3  Four  months. 


*  Two  months. 
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Xepoxset  River. 


>rEPOXSET  RIVER. 


Chemical  Ex.^^^^-ATIO^■  of  Water  from  Xepoxset  River.  —  Averages  for 
Six  Moxths,  from  Juxe  to  November,  ixclusive. 

Neponset  River,  at  Hyde  Park. 

Tarts  in  100,000.] 


i 

6 

Residue  ox    | 
evapor.\tiox.  ] 

AlOfONIA.                   1 

S 
1 

NiTBOGES 

^             1 

£ 

3 
fl 

8 

a 

g 
>, 

X 

O 

1^ 

ALBUMnfOID. 

Yeab. 

1 

1^ 

1  ^ 

i 

1 

1 

a 

s 

EQ 

1 

i 

'B 

2 

1 

a 

J857, 

1.18 

8.20 

2.22 

.0053 

.0402 

- 

- 

.98 

.0077 

- 

- 

- 

1SS8. 

1.12 

7.77 

2.37  i 

.0040 

.0392 

.0358 

.0034 

1.08 

.0074 

.0003 

- 

- 

1893, 

1.27 

8.60 

2.68 

.0233 

.0370 

.0282 

.0088 

1.47 

.0045 

.0009 

1.00 

2.6 

1894. 

1.19 

12.87 

3.03 

.0196 

.0466 

.0333 

.0133 

2.31 

.0033 

.0002 

1.03 

4.1 

1895, 

.97 

10.01 

3.07 

.0341 

.0440 

.0373 

.0067 

1.51 

.0042 

.0001 

1.05 

3.7 

1896, 

1.26 

10.41 

3.12 

.0162 

.0431 

.0395 

.0036 

1.68 

.0033 

.0001 

1.26 

3.3 

1897, 

1.30 

11.64 

3.34 

.0336 

0494 

.0417 

.0077 

1.81 

.0037 

.0001 

1.31 

4.0 

1898, 

1.28 

8.82 

3.52 

.0161 

.0505 

.0398 

.0107 

1.02 

.0023 

.0002 

1.30 

2.7 

1899. 

1.14 

16.24 

4.51 

.0264 

.0936 

.0693 

.0243 

2.20 

.0032 

.0002 

1.76 

5.7 

1900. 

1.10 

10.59 

2.99 

'0400 

.0576 

.0381 

.0195 

1.45 

.0048 

.0005 

1.07 

3.2 

1901. 

1.43 

13.26 

5.09 

i.0224 

1 

.0802 

.0591 

.0211 

1.69 

.0036 

.0006 

1.82 

4.2 

1902. 

1.02 

12.57 

4.19 

.0360 

j.0278 

.0640 

.0547 

.0093 

1.72 

.0035 

.0004 

1.29 

4.0 

1903, 

1.29 

14.21 

4.95 

.0811 

.0638 

.0173 

1.86 

.0034 

.0010 

1.71 

4.5 

1904, 

l.OS 

16.22 

5.68 

|.0631 

.1007 

.0777 

.0230 

2.07 

.0037 

.0005 

1.67 

5.6 

1905, 

1.22 

21.88 

6.68 

.0813 

.1043 

.0861 

.0182 

3.44 

.0028 

.0006 

2.22 

6.6 

1906, 

1.35 

13.47 

4.42 

i.0549 

.0875 

.0674 

.0201 

2.21 

.0025 

.0008 

1.85 

3.9 

1907, 

.90 

22.58 

6.31 

{.1201 

.1412 

.0961 

.0451 

3.81 

.0042 

.0004 

1.94 

6.9 

1908, 

- 

25.40 

7.19 

|.1132 

.1209 

.0844 

.0365 

5.08 

.0027 

.0006 

2.01 

8.8 

1909, 

- 

28.69 

9.08 

'.1723 

.1218 

.0898 

.0320 

5.35 

.0027 

.0009 

2.02 

10.0 

1910, 

31.37 

10.16 

.1740 

.1333 

.1000 

.0333 

5.84 

.0010 

.0002 

2.96 

10.4 

1911, 

1.24 

18.82 

5.49 

'.0786 

.0727 

.0539 

.0188 

3.36 

.0025 

.0007 

1.86 

7.1 

1912, 

.82 

26.02 

6.45 

.1241 

.1020 

.0707 

.0313 

4.18 

.0017 

.0012 

[  2.31 

9.2 

1913, 

1.02 

26.13 

6.22 

L0533 

1 

.0757 

.0494 

.0263 

3.93 

.0020 

.0007 

2.29 

7.9 

1914, 

.93 

20.27 

4.37 

1.0754 

.0697 

.0484 

.0213 

3.43 

.0025 

.0008 

1.31 

5.2 
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QuixEBAUG  River. 


QUINEBAUG  RIVER. 


Chemical  Examination  of  Water  from  Quinebaug   River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusive. 

Quinebaug  River,  below  Southbridge. 

[Parts  in  100,000.] 


o 

O 

Residue  ox 

Ev.VPORATIOX. 

Ammonia. 

u 

o 

3 
O 

Nitrogen 

i 

3 

a 
8 

1 

1 
1 

ALBUMINOID. 

AS 

Year. 

3 

o 
H 

a 

fl-2 

K  60 

►3'"' 

3 

•3 
> 

1 

•a 

S) 

a 
1 

3 

1 
2 

1 

•a 

1 

1S98, 

.64 

4.18 

2.00 

.0064 

.0372 

.0309 

.0063 

.18 

.0050 

.0003 

.66 

0.8 

1899, 

.44 

4.32 

1.72 

.0071 

.0298 

.0229 

.0069 

.23 

.0048 

.0002 

.54 

1.2 

1900, 

.40 

4.31 

1.56 

.0168 

.0324 

.0211 

.0113 

.25 

.0024 

.0003 

.52 

1.0 

1901, 

.42 

4.52 

1.67 

{.0147 

.0232 

.0158 

.0074 

.19 

.0050 

.0005 

.45 

1.7 

1902, 

.36 

4.12 

1.45 

.0068 

.0224 

.0179 

.0045 

.24 

.0054 

.0002 

.43 

1.2 

1903,1 

.39 

3. 84 

1.37 

.0076 

.0225 

.0181 

.0044 

.24 

.0043 

.0002 

.52 

1.0 

1904, 

.40 

4.17 

1.57 

(.0086 

.0247 

.0189 

.0058 

.26 

.0068 

.0002 

.53 

1.2 

1908, 

.46 

6.82 

2.31 

i.0075 

.0277 

.0174 

.0103 

.33 

.0038 

.0003 

.57 

- 

1909, 

.40 

5.48 

1.99 

.0087 

.0275 

.0219 

.0056 

.37 

.0077 

.0003 

.56 

- 

1910, 

.40 

6.20 

2.27 

.0104 

.0334 

.0246 

.0088 

.42 

.0032 

.0004 

.53 

- 

1911, » 

.50 

5.92 

2.09 

.0180 

.0308 

.0240 

.0068 

.41 

.0067 

.0002 

.66 

- 

1912,8 

.41 

7.35 

2.40 

.0152 

.0397 

.0272 

.0125 

.52 

.0025 

.0004 

.59 

- 

1913, » 

.39 

6.08 

1.88 

.0201 

0283 

.0219 

.0064 

.59 

.0075 

.0007 

.53 

- 

1914, 

.52 

11.93 

2.36 

.3033 

.0514 

.0323 

.0191 

2.41 

.0078 

.0052 

.47 

- 

1  Four  months. 


2  Two  months. 
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Taunton  River. 
A  general  statement  of  the  condition  of  this  river  and  its  tributaries 
in  the  year  1914  will  be  found  on  page  34. 


taunton  river. 

Chemical  Examination  of  Water  from  Taunton  River.  —  Averages  for 
Six  ^Months,  from  June  to  Xo\t;mber,  inclusive. 

Taunton  River,  below  Taunton. 

[Parts  in  100,000.] 


u 
o 
"o 
U 

Residue  on- 
evaporatiox. 

Ammoxia. 

Nitrogen 

AS 

o 

6 

i 

o 

e 

g 
>. 

X 

O 

£ 

ALBUMIJ^OID. 

Year. 

i 

Loss  on 
Ignition. 

3 
^ 

o 
> 

(5 

1 
a 

1 

02 

1 

1 

a 

1898, 

1.56 

6.64 

3.30 

.0109 

.0345 

.0314 

.0031 

.61 

.0082 

.0003 

1.51 

1.3 

1899, 

.93 

6.31 

2.48  1 

.0176 

.0317 

.0279 

.0038 

.72 

.0060 

.0004 

1.04 

1.2 

1900, 

.71 

6.89 

1.91 

.0205 

.0286 

.0258 

.0028 

1.06 

.0112 

.0006 

.76 

1.5 

1901, 

1.01 

6.15 

2.45  1 

.0293 

.0275 

.0255 

.0020 

.76 

.0134 

.0005 

.92 

1.6 

1902,1 

.94 

6.92 

2.36  ' 

.1902 

.0363 

.0308 

.0055 

1.29 

.0116 

.0012 

.90 

1.4 

1903, 

.96 

7.06 

2.60 

.0542 

.0270 

.0234 

.0036 

1.10 

.0177 

.0013 

1.02 

1.7 

1904, 

.95 

6.49 

2.60 

.0855 

.0319 

.0264 

.0055 

.94 

.0137 

.0008 

1.06 

1.3 

1906,2 

1.41 

7.37 

3.11 

.0401 

.0385 

.0331 

.0054 

.95 

.0162 

.0008 

1.36 

1.4 

1907,' 

.94 

7.16 

2.62 

.1031 

.0343 

.0282 

.0061 

1.05 

.0115 

.0009 

1.05 

1.7 

1908, 

.73 

7.66 

2.52 

.0469 

.0278 

.0226 

.0052 

1.31 

.0108 

.0011 

.74 

- 

1909, 

.90 

12.97 

3.87 

.0416 

.0303 

.0263 

.0040 

3.49 

.0105 

.0014 

.88 

- 

1910, 

1.04 

19.62 

5.69 

.0658 

.0376 

.0305 

.0071 

6.82 

.0110 

.0027 

.93 

i 

- 

1911, 

1.04 

9.65 

2.80 

.0385 

.0330 

.0270 

.0060 

1.73 

.0205 

.0015 

1.04 

- 

1912, 

1.17 

10.35 

2.95 

.0461 

.0366 

.0295 

.0071 

1.76 

.0173 

.0015 

1.03 

- 

1913, 

1.09 

'  18.58 

4.24 

.0506 

.0377 

.0334 

.0043 

5.94 

.0130 

.0015 

1.07 

- 

1914, 

.92 

,  18.10 

3.33 

.0701 

.0389 

.0323 

.0066 

5.95 

.0100 

.0020 

.88 

- 

1  September  omitted. 


-  June  omitted. 


3  Four  months. 
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Ten  Mile  River. 


TEN  MILE  RIVER. 


Chemical  Examination   of  Water  from  Ten  ]\Iile   Rfver.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusive. 

Ten  Mile  River,  below  Attleborough. 


[Parts  in  100,000. 


o 

6 

Residue  ox 
Ev.u>oh.\tiox. 

Amm 

DXIA. 

i 

Chlorine. 

NiTROGEX 

AS 

S 
6 

3 

0 
0 
a 
g 

0 

d 
2 

ALBUMINOID. 

Year. 

1 

a 

g:l 

1 

1 

1 
5 

t 

i 
1 

i 

'B 
2 

•a 

1 

1899, 

.71 

6.39 

2.15 

.0072 

.0379 

.0288 

.0091 

.62  ' 

.0133 

.0004 

.74 

1.7 

1900, 

.47 

6.19 

1.60 

.0125 

.0363 

.0241 

.0122 

.84  j 

.0155 

.0004 

.49 

1.8 

1901, 

.46 

6.09 

2.12 

.0084 

.0290 

.0202 

.0088 

.71  i 

.0222 

.0004 

.51 

1.8 

1902, 

.41 

6.49 

1.83 

.0073 

.0394 

.0237 

.0157 

1 
.88 

.0212 

.0004 

.52 

1.9 

1903, 

.36 

7.48 

2.39 

.0282 

.0346 

.0200 

.0146 

1     -^i 

.0315 

.0020 

.53 

1.8 

1904, 

.44 

8.89 

2.97 

.0931 

.0527 

.0332 

.0195 

1.03  ! 

.0532 

.0033 

.58 

3.5 

1906,' 

.48 

17.57 

6.45 

.1586 

.0914 

.0490 

.0424 

1.07! 

.0638 

.0121 

.92 

7.9 

1907,1 

.42 

19.07 

6.14 

.6036 

.1471 

.0830 

.0641 

1.73 

.2014 

.0100 

1.18 

7.5 

1908, 

.40 

10.89 

3.27 

.1108 

.0483 

.0294 

.0189 

1.37 

.0364 

.0035 

.61 

- 

1909, 

.47 

11.23 

2.88 

.4322 

.0626 

.0380 

.0246 

1.51 

.0263 

.0086 

.78 

- 

1910, 

.29 

12.05 

3.32 

.2422 

.0545 

.0330 

.0215 

1.98 

.0357 

.0051 

.48 

- 

1911, 

.76 

11.94 

3.58 

j.0604 

.0506 

.0302 

.0204 

1.55 

.0382 

.0036 

.94 

- 

1912, 

.39 

28.98 

11.42 

j.1056 

.0750 

.0287 

.0463 

1.92 

.0368 

.0075 

.75 

3.6 

1913, 

.64 

13.55 

3.33 

.0951 

.0630 

.0303 

.0327 

.  1.90 

.0242 

.0069 

.84 

- 

1914, 

.51 

15.32 

3.09 

.1909 

.0673 

.0401 

.0272 

1.73 

.0300 

.0087 

.77 

- 

1  June  omitted. 
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Westfield  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1914 
will  be  found  on  page  35. 


WESTFIELD  RIVER. 


Chemical  Examination  of  Water  from  Westfield  River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusive. 

Westfield  River,  below  Westfield. 

[Parts  in  100,000.) 


c 

o 

6 

Residue  on 
Evaporation. 

Ammonia. 

6 

a 

1 

O 

Nitrogen 

■a 
o 
B 

a 
o 

a 
1 

O 

ALBUMINOID. 

AS 

Year. 

1 

a 

fl-2 
o."S 

3 

■d 

5 

T3 

3 

1 

1 

2 

1 

1902.   . 

.22 

4.21 

1.60 

.0062 

.0144 

.0118 

.0026 

.14 

.0062 

.0002 

.39 

1.9 

1903. 

.15 

3.68 

1.30 

.0037 

.0127 

.0105 

.0022 

.16 

.0088 

.0003 

.28 

1.8 

1904, 

.21 

4.16 

1.59 

.0067 

.0152 

.0119 

.0033 

.16 

.0068 

.0001 

.38 

1.9 

1906.1 

.21 

4.65 

1.48 

.0086 

.0161 

.0135 

.0026 

.18 

.0035 

.0003 

.29 

2.1 

1907, 

.24 

4.49 

1.63 

.0053 

.0137 

.0111 

.0026 

.21 

.0075 

.0003 

.31 

2.0 

1908. 

.17 

5.27 

2.19 

.0218 

.0161 

.0116 

.0045 

.27 

.0063 

.0006 

.28 

- 

1909. 

.22 

5.56 

1.68 

.0179 

.0187 

.0143 

.0044 

.26 

.0075 

.0005 

.34 

- 

1910, 

.13 

6.71 

2.39 

.0214 

.0143 

.0120 

.0023 

.30 

.0304 

.0010 

.21 

- 

1911, 

.25 

5.86 

2.03 

.0272 

.0162 

,0133 

.0029 

.28 

.0077 

.0008 

.38 

- 

1912.  2 

.13 

6.40 

2.08 

.0286 

.0189 

.0130 

.0059 

.34 

.0204 

.0014 

.24 

- 

1913, 

.23 

6.75 

1.78 

.0247 

.0215 

.0147 

.0068 

.30 

.0292 

.0012 

.36 

- 

1914. 

.15 

6.50 

1.72 

.0255 

.0255 

.0161 

.0094 

.33 

.0101 

.0013 

.26 

- 

I  Four  months. 


2  September  omitted. 


WATER  SUPPLY  STATISTICS; 


RECORDS  OF  RAINFALL  AND  FLOW  OF  STREAMS. 


[265] 


WATER  SUPPLY  STATISTICS. 


During  the  year  1914  water  supplies  were  introduced  in  the  town  of 
Duxbury  (population  1,688)  by  the  Duxbury  Fire  and  Water  District 
and  in  the  village  of  Chelmsford  Center  in  the  town  of  Chelmsford  by 
the  Chelmsford  Water  District.  The  village  of  North  Chelmsford  in 
the  town  of  Chelmsford  has  been  provided  with  a  public  water  supply 
since  1907. 

Of  the  353  cities  and  towns  in  Massachusetts,  all  of  the  33  cities 
and  175  of  the  towns  are  provided  with  public  water  supplies.  The 
following  table  gives  a  classification  by  population  of  the  cities  and 
towns  having  and  not  having  public  water  supplies  at  the  end  of  the 
year: — 


Population,  1910. 

Number  of 

Places  of  Given 

Population 

having 

Public  Water 

Supplies. 

Total 
Population  of 

Places 

in  Preceding 

Column. 

Number  of 

Places  of  Given 

Population 

not  having 

Public  Water 

Supplies. 

Total 
Population  of 

Places 

in  Preceding 

Column. 

Under  500, 

500-999, 

1,000-1,499, 

1,500-1,999, 

2,000-2,499, 

2,500-2,999, 

3,000-3,499, 

3,500-3,999, 

Above  4,000 

7 

21 

14 

21 

12 

8 

5 

120 

5,538 
26,237 
24,486 
46,583 
33,334 
26,167 
18,164 
3,027,014 

39 

40 

29 

19 

12 

2 

1 

2 

1 

13,020 
29,344 
35,526 
33,605 
26,710 
5,726 
3,078 
7,506 
4,378 

Totals, 

208 

3,207,523 

145 

158,893 

From  the  above  table  it.  will  be  seen  that  although  but  59  per  cent, 
of  the  cities  and  towns  in  the  State  have  a  public  water  supply,  the 
total  population  of  the  places  supplied  is  95  per  cent,  of  the  total  pop- 
ulation of  the  State.  The  populations  given  in  this  table  were  ob- 
tained by  using  the  total  population  of  the  cities  and  towns  supplied 
and  are  somewhat  greater  than  the  actual  number  of  persons  to  whom 
the  public  water  supply  is  available,  but  the  difference  is  not  great. 
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All  of  the  towns  in  the  State  having  populations  in  excess  of  5,000 
are  now  supplied  with  water,  and  there  are  only  6  towns  having  a 
population  in  excess  of  2,500  which  are  not  provided  with  public 
water  supplies.     These  towns  are  as  follows:  — 


Town. 

Population, 
1910. 

Town. 

Population, 
1910. 

Dartmouth 

Templeton, 

Tewksbury 

4,378 
3,756 
3,750 

Sutton, 

Westport 

Somerset, 

3,078 
2,928 
2,798 

At  the  present  time  the  water  works  are  owned  either  by  the 
municipality  or  by  a  water,  water  supply  or  fire  district  in  all  of  the 
cities  and  132  of  the  towns,  while  in  43  towns  the  works  are  owned 
by  private  companies.  The  following  table  gives  the  classification  by 
population  of  the  cities  and  towns  which  own  their  water  works  and 
those  which  are  supplied  with  water  by  water  companies:  — 


Population,  1910. 


Number 
of  Places  of 

Given 

Population 

owning  Water 

Works. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


Number 
of  Places  of 
Given  Popula- 
tion supplied 
with  Water  by 
Private 
Companies. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


Under  1,000, 
1,000-1,999,  . 
2,000-2,999,  . 
3,000-3,999,  . 
4,000-4,999,  . 
5,000-5,999,  . 
6,000-«,999,  . 
7,000-7,999,  . 
Above  8,000, 
Totals,  . 


2,251 
37,492 
52,273 
27,212 
55,128 
87,513 
52,608 
36,945 
2,696,170 


3,047,592 


43 


3,287 
13,231 
27,644 
17,119 
22,675 
15,939 

7,688 
52,348 


159,931 


From  the  above  table  it  will  be  seen  that  the  total  population  of 
all  places  supplied  by  private  companies  is  only  5.0  per  cent,  of  the 
total  population  of  all  of  the  cities  and  towns  supplied  with  water, 
and  there  are  only  9  towns  having  a  population  in  excess  of  5,000 
which  are  supplied  by  private  companies,  namely,  Milford,  South- 
bridge,  Dedham,  Northbridge,  Palmer,  Bridgewater,  Grafton,  Fair- 
haven  and  Amherst. 
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CoxsuMPTiox  OF  Water, 

Records  of  the  consumption  of  water  are  kept  in  nearly  all  of  the 
cities  and  towns  where  water  is  pumped,  and  in  several  places  sup- 
plied by  gravity  Venturi  meters  are  used  to  measure  the  quantity 
supplied. 

The  following  table  gives  statistics  with  regard  to  the  consumption 
of  water  in  the  year  1914  in  those  cities  and  towns  from  which  records 
could  be  obtained.  The  populations  for  the  year  1914  as  given  in  the 
table  were  obtained  by  adding  four-fifths  of  the  increase  in  population 
between  1905  and  1910  to  the  population  as  determined  by  the  census 
of  the  latter  year.  The  daily  consumption  of  water  per  inhabitant 
has  been  obtained  by  dividing  the  average  daily  consumption  by  the 
estimated  total  population  of  the  city  or  town  in  1914.  The  quantity 
obtained  in  this  manner  is  somewhat  less  than  the  actual  consumption 
per  person  using  the  water  because  there  are  in  -all  cities  and  towns  a 
greater  or  less  number  of  persons  who  do  not  use  the  public  supply. 
The  difference  between  the  number  of  inhabitants  and  the  number  of 
consumers  would  account  to  a  large  extent  for  the  low  rate  per  in- 
habitant in  some  of  the  towns  which  contain  villages  to  which  the 
public  water  supply  has  not  been  extended  and  in  towns  where  works 
have  been  in  operation  but  a  short  time  and  where,  in  consequence, 
water  has  not  come  into  general  use.  In  some  towns  the  population 
during  the  summer  months  is  much  greater  than  that  shown  by  the 
census  returns,  and  in  such  cases  the  consumption  per  inhabitant 
as  given  in  the  table  is  higher  than  it  would  be  if  allowance  were 
made  for  the  increased  population  in  the  summer.  With  a  few  ex- 
ceptions, however,  the  difference  is  not  great. 


270 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


Statistics  relating  to  the  Consumption  of  Water  in  Various  Cities  and  Towns. 


City  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1914. 

Average 

Daily 
Consump- 
tion 
(Gallons), 
1914. 

Daily 
Con- 
sumption 
per  In- 
habitant 
(Gallons), 
1914. 

City  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1914. 

Average 

Daily 
Consump- 
tion 
(G.illons), 
1914. 

Daily 

Con- 
sumption 
per  In- 
habitant 
(Gallons), 

1914. 

Metropolitan  Water 
District :  i  — 
Arlington, 

1,175,344 
12,402 

109,996,000 
861,000 

94 
69 

Brockton, 
Brookline, 

64,145 
31,277 

2,625,000 
2,875,000 

41 
92 

Belmont, 

6,488 

498,000 

77 

Cambridge,     . 

110,763 

10,137,000 

92 

Boston,     . 

747,054 

81,878,000 

110 

Canton,  . 

4,873 

291,000 

CO 

Chelsea,    . 

38,619 

2,904,000 

75 

Chelmsford,    . 

5,615 

86,000 

15 

Everett,    . 

36,982 

2,688,000 

73 

Clinton, 

13,051 

586,000 

45 

Lexington, 

5,228 

374,000 

72 

Concord, 

7,221 

517,000 

72 

Maiden,    . 
Med  ford,  . 

49,498 
25,921 

2,238,000 
1,259,000 

45 
49 

Danvers  and  Mid- 

dleton. 
Dedham, 

10,860 
10,492 

1,289,000 
1,054,000 

119 
100 

Melrose,    . 

16,851 

933,000 

55 

Dudley, 

4,626 

124,000 

27 

Milton,      . 

8,620 

347,000 

40 

East  Bridgewater,  . 

3,518 

89,000 

25 

Nahant,    . 

1,394 

172,000 

123 

Easton, 

5,323 

143,000 

27 

Quincy,     . 

36,295 

2,609,000 

72 

Edgartown,     . 

1,204 

68,000 

56 

Revere,     . 

22,667 

1,551,000 

68 

Fall  River,      . 

130,121 

5,967,000 

46 

Somerville, 

83,607 

6,200,000 

74 

Falmouth, 

3,066 

413,000 

135 

Stoneham, 

7,696 

379,000 

49 

Fitchburg, 

41,670 

3,812,000 

91 

Swampscott,     . 

7,054 

440,000 

62 

Foxborough,   . 

4,262 

229,000 

54 

Watertown, 

14,169 

985,000 

70 

Framingham, 

14,068 

816,000 

58 

VVinthrop, 

12,610 

723,000 

57 

Franklin, 

5,959 

321,000 

54 

Abington  and  Rock 

land. 
Acton,     . 

13,195 

738,000 

56 

Gardner, 

16,849 

824,000 

49 

2,174 

37,000 

17 

Gloucester,      . 

23,108 

1,359,000 

59 

Agawam, 

4,146 

86,000 

21 

Grafton, 

6,227 

148,000 

24 

Amesbury, 

10,737 

487,000 

45 

Groton,  . 

2,077 

101,000 

49 

Andover, 

7,836 

642,000 

82 

Ilolliston, 

2,749 

69,000 

25 

Ashland, 

1,750 

20,000 

15 

Holyoke, 

63,967 

6,931,000 

108 

Athol,      . 

9,607 

760,000 

79 

Hudson, 

7,164 

325,000 

45 

Attleborough, 

19,025 

1,001,000 

53 

Ipswich, 

6,235 

315,000 

51 

Avon, 

2,103 

102,000 

49 

Lancaster, 

2,510 

91,000 

36 

Ayer, 

3,126 

181,000 

58 

Lawrence, 

98,566 

4,132,000 

42 

Bedford, 

1,249 

30,000 

24 

Lincoln, 

1,217 

210,000 

173 

Beverly, 

21,392 

1,857,000 

87 

Littleton, 

1,237 

54,000 

44 

Billerica, 

2,746 

229,000 

83 

Longmeadow, 

1,180 

74,000 

63 

Braintree, 

9,016 

549,000 

61 

Lowell,    . 

115,418 

5,984,000 

52 

Bridgewater,  . 

8,435 

320,000 

38 

Ludlow, 

5,802 

172,000 

30 

'  Including  Newton,  which  is  within  the  district  but  supplied  from  independent  works. 
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Statistics  relating  to  the  Consumption  of  Water  in  Various  Cities  and  Towns  — 

Concluded. 


City  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1914. 

Average 

Daily 
Consump- 
tion 
(Gallons), 
1914. 

Daily 
Con- 
sumption 
per  In- 
habitant 
(Gallons), 
1914. 

City  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1914. 

Average 

Daily 
Consump- 
tion 
(Gallons), 
1914. 

Dailv 
Con- 
sumption 
per  In- 
habitant 
(Gallons), 
1914. 

Lynn  and  Saugus, . 

108,653 

6,761,000 

62 

Plymouth, 

12,959 

1,383,000 

107 

Manchester,    . 

2,717 

401,000 

148 

Provincetown, 

4,375 

210,000 

48 

Mansfield, 
Marblehead,    . 

5,933 
7,441 

456,000 
489,000 

77 
66 

Randolph  and  Hol- 

brook. 
Reading, 

7,576 
5,927 

417,000 
235,000 

55 
40 

Marion,  . 

1,805 

127,000 

70 

Rockport, 

4,022 

300,000 

75 

Marlborough, 

14,984 

572,000 

38 

Rutland, 

1,767 

118,000 

67 

Maynard, 

6,853 

247,000 

36 

Salem,     . 

45,000 

4,164,000 

93 

Medway, 

2,733 

92,000 

34 

Sharon,  . 

2,490 

156,000 

63 

Merrimac, 

2,456 

95,000 

39 

Shirley,  . 

2,497 

77,000 

31 

Methuen, 

13,666 

641,000 

47 

Southbridge,  . 

13,866 

655,000 

47 

Middleborough, 

9,275 

320,000 

35 

Springfield,     . 

101,235 

10,700,000 

106 

Milford  and  Hope- 
dale. 
Millbury, 

16,115 

4,827 

893,000 
210,000 

55 
44 

Stoughton, 
Taunton, 

6,602 
36,893 

314,000 
2,373,000 

48 
64 

Montague  and  Erv- 

7,938 

687,000 

87 

Tisbury, 

1,257 

143,000 

114 

ing. 
Nantucket,     . 

2,988 

214,000 

72 

Wakefield,       . 

12,313 

590,000 

48 

Natick, 

10,072 

623,000 

62 

Walpole, 

5,603 

630,000 

112 

Needham, 

5,620 

395,000 

70 

Waltham, 

29,076 

2,465,000 

85 

New  Bedford, 

114,484 

7,432,000 

65 

Ware,       . 

8,918 

483,000 

54 

Newbury  port. 

15,168 

1,111,000 

73 

Wareham, 

4,456 

192,000 

43 

Newton, 

42,189 

2,960,000 

70 

Webster, 

12,702 

538,000 

42 

North  Andover, 

6,261 

251,000 

40 

Wellesley, 

4,792 

398,000 

83 

North  Attleborough, 

10,909 

400,000 

37 

West  Bridgewater,  . 

2,411 

68,000 

28 

North  Brookfield,  . 

3,441 

232,000 

67 

Westfield, 

17,990 

1,827,000 

102 

Norton,  . 

2,916 

106,000 

36 

Westford, 

3,201 

104,000 

32 

Norwood, 

9,040 

793,000 

88 

Weston,  . 

2,118 

163,000 

77 

Oak  Bluffs, 

1,041 

216,000 

207 

Whitman, 

7,909 

216,000 

27 

Orange,  . 

5,045 

136,000 

27 

Winchendon,  . 

5,474 

183,000 

33 

Peabody, 

17,819 

2,722,000 

153 

Woburn, 

16,033 

1,883,000 

117 

Pepperell, 

2,701 

135,000 

50 

Worcester, 

160,267 

12,253,000 

76 

Pittsfield, 

37,817 

5,800,000 

153 

Wrentham, 

1,995 

106,000 

53 

Plainville, 

1,453 

27,000 

19 
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Rainfall. 

The  normal  yearly  rainfall  in  Massachusetts  as  deduced  from  long- 
continued  observations  in  various  parts  of  the  State  is  44.63  inches. 
The  average  rainfall  for  the  year  1914  in  these  places  was  37.25 
inches,  a  deficiency  of  7.38  inches.  The  year  was  the  eleventh  in  suc- 
cession in  which  the  rainfall  was  less  than  the  normal,  the  accumulated 
deficiency  at  the  end  of  the  year  being  48.33  inches,  or  3.70  inches 
more  than  the  total  rainfall  in  a  normal  year.  There  was  an  excess 
of  precipitation  in  the  months  of  March,  April  and  December,  and  a 
deficiency  in  the  other  nine  months.  The  greatest  excess  in  any 
month  occurred  in  April,  when  the  rainfall  was  5.34  inches,  or  1.73 
inches  greater  than  the  normal,  and  the  greatest  deficiency  occurred 
in  September,  when  the  rainfall  was  only  0.54  of  an  inch,  or  2.92 
inches  less  than  the  normal. 

The  following  table  gives  the  normal  rainfall  in  the  State  for  each 
month,  as  deduced  from  observations  at  various  places  for  a  long 
period  of  years,  together  with  the  average  rainfall  at  those  places  for 
each  month  during  the  year  1914  and  the  departure  from  the  normal: 


Month. 

Normal 
Rainfall 
(Inches). 

Rainfall 
in  1914 

(Inches). 

Excess  or 

Defi- 
ciency in 

1914 
(Inches). 

Month. 

Normal 
Rainfall 
(Inches). 

Rainfall 
in  1914 

(Inches). 

Excess  or 

Defi- 
ciency in 
1914 

(Inches). 

January    . 

February, 

March, 

April, 

May, 

3.72 
3.59 
3.96 
3.61 
3.70 
3.22 
3.74 

3.40 
3.38 
5.01 
5.34 
2.87 
1.62 
3.28 

—0.32 
—0.21 
+1.05 
+1.73 
—0.83 
—1.60 
—0.46 

August,     . 
September, 
October,    . 
November, 
December, 
Totals. 

4.22 
3.46 
3.85 
3.89 
3.67 

3.30 
0.54 
1.91 
2.76 
3.84 

—0.92 
—2.92 
—1.94 
—1.13 
+0.17 

June, 
July, 

44.63 

37.25 

—7.38 

Flow  of  Streams. 
Sudbury  River. 
The  average  flow  of  the  Sudbury  River  during  the  year  1914  was 
772,000  gallons  per  day  per  square  mile,  or  78  per  cent,  of  the  normal 
flow  for  the  past  forty  years.  The  flow  was  in  excess  of  the  normal 
in  the  months  of  March,  April  and  May,  but  less  than  the  normal  in 
the  other  nine  months  of  the  year.  The  greatest  excess  occurred  in  the 
month  of  May  and  the  greatest  deficiency  in  the  months  of  February, 
November   and   December.       During   the   months   of   September   and 
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October  the  flow  was  less  than  the  evaporation  from  the  water  sur- 
faces of  the  reservoirs,  so  that  the  flow  in  those  months  is  represented 
by  a  minus  quantity.  The  average  flow  for  the  driest  six  months, 
June  to  November,  inclusive,  was  29,000  gallons  per  day  per  square 
mile,  or  about  8  per  cent,  of  the  normal  flow  for  such  period  during 
the  past  forty  years. 

In  order  to  show  the  relation  between  the  flow  of  the  Sudbury  River 
during  each  month  of  the  year  1914  and  the  normal  flow  of  that 
stream,  as  deduced  from  observations  during  forty  years,  from  1875 
to  1914,  inclusive,  the  following  table  has  been  prepared.  The  area 
of  the  watershed  of  the  Sudbury  River  above  the  point  of  measure- 
ment is  75.2  square  miles. 


Table  showing  the  Average  Daily  Flow  of  the  Sudbury  River  for  Each  Month  in 
the  Year  1914,  in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area, 
and  in  Million  Gallons  per  Day  per  Square  Mile  of  Drainage  Area;  also , 
Departure  from  the  Normal  Floiv. 


Normal  Flow. 

Actual  Flow  in  1914. 

Excess  or 

Deficiency. 

Month. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

January,       .... 

1.833 

1.185 

1.405 

0.908 

—0.428 

—0.277 

February,    . 

2.598 

1.679 

1.561 

1.009 

—1.037 

—0.670 

March, 

4.311 

2.787 

4.686 

3.029 

+0.375 

+0.242 

April,  . 

3.110 

2.010 

3.640 

2.353 

+0.530 

+0.343 

May,    . 

1.663 

1.075 

2.398 

1.550 

+0.735 

+0.475 

June,    . 

0.737 

0.476 

0.007 

0.005 

—0.730 

—0.471 

July,    . 

0.236 

0.152 

0.165 

0.107 

—0.071 

—0.045 

August, 

0.348 

0.225 

0.241 

0.156 

—0.107 

—0.069 

September, 

0.349 

0.226 

—0.210 

—0.135 

—0.559 

—0.361 

October, 

0.659 

0.426 

—0.091 

—0.059 

—0.750 

—0.485 

November,  . 

1.179 

0.762 

0.151 

0.097 

—1.028 

—0.665 

December,  . 

1.510 

0.976 

0.387 

0.250 

—1.123 

—0.726 

Average  for  w 

hole 

year 

1.539 

0.995 

1.195 

0.772 

—0.344 

—0.223 

The  following  table  gives  the  rainfall  upon  the  Sudbury  River 
watershed  and  the  total  yield  expressed  in  inches  in  depth  upon  the 
watershed  (inches  of  rainfall  collected)  for  each  of  the  past  forty  years, 
from  1875  to  1914,  inclusive,  together  with  the  average  for  the  entire 
period :  — 
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Rainfall,  in  Inches,  received  and  collected  on  the  Sudbury  River  Watershed. 


1875. 

1876. 

1877. 

Month. 

3 
■3 

US 

Pi 

s 
■3 

13 

a 

'i 

'si 

'S 

13 

I-  » 

Ah 

January,    .... 

2.42 

0.184 

7.6 

1.83 

1.147 

62.7 

3.22 

1.174 

36.5 

February, 

3.15 

2.411 

76.5 

4.21 

2.282 

54.2 

0.74 

1.529 

206.9 

March, 

3.74 

2.862 

76.5 

7.43 

7.911 

106.5 

8.36 

8.586 

102.7 

April, 

3.23 

5.263 

162.9 

4.20 

5.683 

135.4 

3.43 

4.132 

120.3 

May, 

3.56 

2.119 

59.5 

2.76 

2.031 

73.5 

3.70 

2.482 

67.0 

June, 

6.24 

1.501 

24.0 

2.04 

0.383 

18.8 

2.43 

1.031 

42.5 

July, 

3.57 

0.573 

16.0 

9.13 

0.326 

3.6 

2.95 

0.360 

12.2 

August, 

5.53 

0.706 

12.8 

1.72 

0.723 

42.0 

3.68 

0.216 

5.9 

September, 

3.43 

0.358 

10.4 

4.62 

0.318 

6.9 

0.32 

0.103 

31.9 

October,    . 

4.85 

1.152 

23.8 

2.24 

0.417 

18.6 

8.52 

1.127 

13.2 

November, 

4.83 

2.248 

46.5 

5.76 

1.878 

32.6 

5.80 

2.447 

42.2 

December, 

0.94 

1.041 

110.7 

3.62 

0.809 

22.3 

0.87 

2.300 

264.4 

Totals  and 

ivera 

ges. 

45.49 

20.418 

44.9 

49.56 

23.908 

48.2 

44.02 

25.487 

57.9 

1878. 

1879. 

18S0. 

Month. 

3 

1 

0 
1 

II 

a, 

[3 
1 

-a 

a 

CO  1 r 

1 
■3 

-d 

"3  <» 

^  8 

■3 
« 

■6 

ll 

<s 

PL, 

January,    .... 

5.63 

3.228 

57.3 

2.48 

1.249 

50.4 

3.57 

2.000 

56.0 

Februarj', 

5.97 

3.972 

66.5 

3.56 

2.756 

77.4 

3.98 

2.982 

74.9 

March, 

4.69 

6.256 

133.4 

5.14 

4.156 

80.9 

3.31 

2.451 

73.9 

April, 

5.79 

2.807 

48.5 

4.72 

5.379 

114.1 

3.11 

2.017 

65.0 

May, 

0.96 

2.487 

260.2 

1.58 

1.987 

125.8 

1.84 

0.917 

50.0 

June, 

3.88 

0.873 

22.5 

3.79 

0.713 

18.8 

2.14 

0.303 

14.2 

July, 

2.97 

0.229 

7.7 

3.93 

0.2S1 

7.1 

6.27 

0.315 

5.0 

August,     . 

6.94 

0.848 

12.2 

6.51 

0.705 

10.8 

4.01 

0.212 

5.3 

September, 

1.29 

0.277 

21.5 

1.88 

0.243 

12.9 

1.60 

0.138 

8.6 

October,    . 

6.42 

0.921 

14.3 

0.81 

0.126 

15.6 

3.74 

0.181 

4.8 

November, 

7.02 

2.922 

41.6 

2.68 

0.355 

13.2 

1.78 

0.354 

19.9 

December, 

6.37 

5.667 

89.0 

4.34 

0.825 

19.0 

2.83 

0.312 

11.0 

Totals  and  < 

ivera 

ges. 

57.93 

30.487 

52.6 

41.42 

18.775 

45.3 

38.18 

12.182 

31.9 
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Rainfall,  in  Inches,  received  and  collected,  etc.  —  Continued. 


— 

1881. 

1882. 

1883. 

MOXTH. 

.si 

1 

■d 
.  <» 

II 

"3 

"a 
1 

1 
«1 

II 
^1 

1 

=il 

'1  ° 

■d 
^1 

January,    .        .                 .  '      5.56 

0.740 

13.3 

5.95 

2.213 

37.2 

2.81 

0.597 

21.2 

Febniary, 

4.65 

2.491 

53.6 

4.55 

3.872 

85.2 

3.87 

1.664 

43.0 

March, 

5.73 

7.142 

124.6 

2.65 

5.064 

191.2 

1.78 

2.873 

161.4 

April, 

2.00 

2.669 

133.4 

1.82 

1.497 

82.1 

1.84 

2.330 

126.3 

May, 

[      3.51 

1.721 

49.0 

5.07 

2.304 

45.5 

4.19 

1.673 

40.0 

June, 

5.39 

2.309 

42.8 

1.66 

0.913 

54.9 

2.40 

0.518 

21.6 

July. 

2.35 

0.493 

21.0 

1.77 

0.154 

8.7 

2.68 

0.206 

7.7 

August,     . 

1.36 

0.264 

19.4 

1.67 

0.099 

5.9 

0.73 

0.140 

19.1 

September, 

2.62 

0.340 

13.0 

8.74 

0.529 

6.0 

1.52 

0.157 

10.4 

October,    . 

2.95 

0.331 

11.2 

2.07 

0.534 

25.7 

5.60 

0.331 

5.9 

November, 

4.09 

0.682 

16.7 

1.15 

0.362 

31.5 

1.81 

0.354 

19.5 

December, 

3.96 

1.383 

34.9 

2.30 

0.561 

24.5 

3.55 

0.345 

9.7 

Totals  and 

ivera 

ges. 

44.17 

20.565 

46.6 

39.40 

18.102 

45.9 

32.78 

11.188 

34.1 

1884. 

1885. 

1886. 

Month. 

3 

'a 

_ I  c 

■3.2 
.S8 
1 

■6 

gj 

^1 
o 

Ph 

[3 
a 
•3 
K 

■d 

=1 

•3° 

■d 
.  o 

II 

3 
"a 

73 

(D 

—   O 
IS 

|8 

ll 

T 

January 

5.09 

1.775 

34.9 

4.71 

2.203 

46.8 

6.36 

2.606 

40.9 

February, 

6.54 

4.742 

72.5 

3.87 

2.182 

56.4 

6.28 

7.734 

123.2 

March, 

4.72 

6.752 

143.1 

1.07 

2.805 

262.1 

3.61 

3.672 

101.7 

April, 

4.41 

4.925 

111.8 

3.60 

3.133 

86.9 

2.22 

3.361 

151.1 

May, 

3.47 

1.838 

53.0 

3.48 

2.383 

68.4 

3.00 

1.285 

42.9 

June, 

3.44 

0.719 

20.9 

2.87 

0.735 

25.7 

1.47 

0.350 

23.9 

July, 

3.67 

0.399 

10.9 

1.43 

0.111 

7.8 

3.27 

0.206 

6.3 

August,     . 

4.65 

0.458 

9.8 

7.18 

0.429 

6.0 

4.10 

0.168 

4.1 

September, 

0.85 

0.076 

8.9 

1.43 

0.209 

14.7 

2.90 

0.203 

7.0 

October,    . 

2.48 

0.148 

6.0 

5.09 

0.599 

11.8 

3.24 

0.260 

8.0 

November, 

2.65 

0.302 

11.4 

6.09 

2.033 

33.3 

4.64 

1.161 

25.0 

December, 

5.17 

1.650 

31.9 

2.72 

2.094 

77.0 

4.97 

1.819 

36.6 

Totals  and 

ivera 

ges,  . 

'    47.14 

23.784 

50.5 

43.54 

18.916 

43.4 

46.06 

22.825 

49.5 
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Rainfall,  in  Inches,  received  and  collected,  etc.  —  Continued. 


1887. 

1888. 

1889. 

Month. 

"3 

.11 

i 

II 

1 

1 

II 

^1 

1 

1 

■6 

.si 

a  § 

^1 

January 

5.20 

4.619 

88.8 

4.15 

1.878 

45.3 

5.37 

4.963 

92.4 

February, 

4.78 

4. 558 

95.3 

3.68 

3.255 

88.3 

1.65 

1.926 

116.4 

March, 

4.90 

5.116 

104.4 

6.02 

5.775 

95.9 

2.37 

2.388 

100.9 

April, 

4.27 

4.522 

106.0 

2.43 

4.566 

188.3 

3.41 

2.434 

71.4 

May, 

1.16 

1.799 

154.5 

4.82 

2.912 

60.3 

2.95 

1.569 

53.3 

June, 

2.65 

0.714 

26.9 

2.54 

0.728 

28.7 

2.80 

1.128 

40.3 

July, 

3.76 

0.204 

5.5 

1.41 

0.209 

14.9 

8.94 

1.130 

12.6 

August, 

5.28 

0.3S2 

7.2 

6.22 

0.677 

10.9 

4.18 

2.554 

61.2 

September, 

1.32 

0.191 

14.5 

8.59 

1.994 

23.2 

4.60 

1.422 

30.9 

October,    . 

2.83 

0.339 

12.0 

4.99 

3.566 

71.4 

4.25 

2.194 

51  6 

November, 

2.67 

0.6.36 

23.8 

7.22 

4.761 

65.9 

6.29 

3.351 

53.3 

December, 

3.88 

1.147 

29.6 

5.40 

5.428 

100.6 

3.14 

3.997 

127.3 

Totals  and 

ivera 

ges,  . 

42.70 

24.227 

56.7 

57.47 

35.749 

62.2 

49.95 

29.056 

58.2 

1890. 

1891. 

1892. 

Month. 

3 

a 

as 

'6 

II 

Tb 

3 

"a 

o 

"3-2 
.|8 

.  o 
II 

Tb 

s 

a  ° 
1 

.  o 

gJ 

"is 

Pi 

January 

2.53 

2.237 

88.4 

7.02 

5.383 

76.7 

5.85 

3.335 

67.0 

February, 

3.51 

2.463 

70.3 

5.23 

5.616 

107.3 

3.14 

1.574 

50.1 

March, 

7.73 

6.498 

84.0 

6.48 

7.944 

122.7 

4.06 

3.488 

85.9 

April, 

2.64 

3.236 

122.3 

3.91 

4.138 

106.0 

0.83 

1.504 

181.1 

May, 

5.21 

2.437 

46.8 

2.01 

1.039 

51.7 

5.58 

2.245 

40.2 

June, 

2.03 

0.980 

48.3 

3.77 

0.714 

18.9 

2.76 

0.739 

26.8 

July, 

2.46 

0.191 

7.8 

3.39 

0.266 

7.8 

4.23 

0.382 

9.0 

August,     . 

3.87 

0.235 

6.1 

4.73 

0.290 

6.1 

4.44 

0.500 

11.3 

September, 

6.00 

0.790 

13.2 

2.38 

0.350 

14.7 

2.84 

0.396 

13.9 

October,    . 

10.51 

4.053 

38.6 

3.83 

0.375 

9.8 

1.17 

0.224 

19.2 

November, 

1.20 

2.097 

174.7 

3.09 

0.526 

17.0 

5.80 

1.204 

20.7 

December, 

5.31 

1.776 

33.5 

3.68 

0.971 

26.3 

1.13 

0.865 

76.9 

Totals  and 

ivera 

ges. 

53.00 

26.993 

50.9 

49.52 

27.612 

55.8 

41.83 

16.456 

39.3 

No.  34.1 
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Rainfall,  in  Inches,  received  and  collected,  etc.  —  Continued. 


1893. 

1894. 

1895. 

Month. 

3 

Ig 

13 
o 

."as 

CI  g 

1 

•d 
.2  8 

13 
ll 

^^ 

Ph 

1 

13 
— .  o 

."9  3 

13 

gl 

January,    .... 

2.92 

0.773 

26.4 

4.09 

1.236 

30.2 

4.06 

1.844 

45.4 

February, 

8.20 

2.485 

30.3 

3.91 

1.596 

40.8 

1.39 

0.871 

62.5 

March, 

3.67 

5.789 

157.7 

1.43 

3.992 

278.2 

2.98 

4.299 

144.2 

April, 

3.60 

3.668 

101.7 

3.42 

2.832 

82.9 

5.25 

4.341 

82.7 

May. 

6.61 

5.143 

77.8 

4.24 

1.498 

35.4 

2.02 

1.134 

56.1 

June, 

2.38 

0.759 

31.9 

1.15 

0.723 

62.6 

2.77 

0.301 

10.8 

July, 

2.57 

0.282 

11.0 

3.26 

0.287 

8.8 

5.04 

0.411 

8.2 

August,     . 

5.41 

0.322 

5.9 

2.03 

0.373 

18.4 

4.15 

0.409 

9.9 

September, 

1.74 

0.187 

10.8 

2.63 

0.258 

9.8 

2.30 

0.153 

6.7 

October,    . 

4.07 

0.395 

9.7 

5.34 

0.668 

12.5 

10.68 

2.460 

23.0 

November, 

2.20 

0.550 

25.1 

3.43 

1.442 

42.1 

6.63 

4.794 

72.4 

December, 

4.86 

1.421 

29.2 

4.81 

1.277 

26.5 

3.35 

3.179 

94.9 

Totals  and 

avera 

ges. 

48.23 

21.774 

45.2 

39.74 

16.182 

40.7 

50.62 

24.196 

47.8 

1896. 

1897. 

1898. 

Month. 

3 

"3 

1 

|8 

13 

"3  § 

3 

"3 

1 

•6 

o 

«  8 

13 
.  a> 

PL. 

3 

•d 
.2  8 

-d 
.  » 

II 
Co 

Ph 

January 

2.39 

1.933 

80.9 

4.00 

1.507 

37.6 

6.83 

2.922 

42.8 

February, 

7.18 

4.466 

62.2 

2.91 

1.718 

59.0 

4.49 

4.869 

108.5 

March, 

5.24 

6.841 

130.7 

3.66 

4.575 

125.0 

2.40 

4.645 

193.5 

April, 

1.57 

2.579 

164.3 

2.82 

2.615 

92.7 

4.66 

3.158 

67.8 

May, 

2.57 

0.641 

24.9 

4.37 

1.632 

37.3 

3.22 

2.222 

68.9 

June, 

3.22 

0.689 

21.4 

4.46 

1.661 

37.3 

2.48 

0.915 

36.9 

July, 

2.51 

0.170 

6.8 

5.44 

1.174 

21.6 

4.09 

0.411 

10.1 

August, 

2.40 

0.102 

4.3 

3.51 

1.053 

30.0 

8.17 

1.974 

24.2 

September, 

7.72 

0.669 

8.7 

2.94 

0.315 

10.7 

2.62 

0.637 

24.4 

October,    . 

3.76 

1.055 

28.0 

0.47 

0.168 

35.7 

6.71 

2.069 

30.8 

November, 

3.02 

1.137 

37.7 

6.40 

1.570 

24.5 

6.93 

3.429 

49.5 

December, 

2.12 

1.171 

55.1 

5.21 

2.827 

54.3 

3.28 

3.208 

97.7 

Totals  and 

a  vera 

ges,  . 

43.70 

21.453 

49.1 

46.19 

20.815 

45.1 

55.88 

30.459 

54.5 
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1899. 

1900. 

1901. 

Month. 

1 

13 

Oo 

-3 

■3.3 
"a  8 

T3 

gj 

Oo 

■d 

II 

.g  o 

January 

4.18 

4.082 

97.7 

4.96 

1.417 

28.6 

1.82 

0.779 

42.7 

February, 

4.91 

2.225 

45.3 

9.14 

6.123 

67.0 

1.52 

0.483 

31.7 

March, 

7.01 

7.501 

107.0 

6.35 

6.518 

102.6 

6.57 

4.912 

74.8 

April, 

1.90 

4.351 

229.0 

2.58 

2.330 

90.2 

8.60 

7.257 

84.4 

May, 

1.45 

0.911 

62.8 

4.32 

2.341 

54.2 

7.23 

5.269 

73.9 

June, 

2.51 

0.114 

4.6 

2.99 

0.545 

18.3 

1.38 

1.299 

94.1 

July, 

3.22 

0.035 

1.1 

2.42 

—0.032 

—1.3 

5.71 

0.545 

9.6 

August, 

1.43 

—0.063 

—4.4 

2.26 

—0.060 

—2.7 

4.57 

0.756 

16.5 

September, 

3.95 

0.162 

4.1 

3.36 

0.112 

3.3 

3.30 

0.527 

15.9 

October,    . 

2.69 

0.206 

7.7 

3.83 

0.331 

8.6 

2.82 

0.734 

26.0 

November, 

2.18 

0.525 

24.1 

5.70 

1.144 

20.1 

2.90 

0.819 

28.3 

December, 

1.78 

0.392 

22.0 

2.74 

1.955 

71.4 

9.69 

4.808 

49.6 

Totals  and 

ivera 

ges, 

37.21 

20.441 

54.9 

50.65 

22.724 

44.9 

56.11 

28.188 

50.2 

1902. 

1903. 

1904. 

Month. 

3 
1 

-d 

II 

3 

"S 

■3 

0 

.S8 

■t 
eg 

3 

"S 

■a 

S> 
—  "0 
•3.S 

.18 

Oo 

January 

2.52 

3.145 

125.1 

3.80 

3.096 

81.4 

4.87 

0.851 

17.5 

February, 

6.18 

2.697 

43.6 

3.95 

3.672 

93.0 

3.00 

1.472 

49.1 

March, 

5.34 

7.491 

140.3 

6.63 

6.161 

92.9 

2.72 

5.349 

196.8 

April, 

4.13 

3.254 

78.8 

2.99 

3.903 

130.5 

8.87 

5.685 

64.1 

May, 

1.86 

1.325 

71.3 

0.93 

0.625 

67.4 

2.65 

3.112 

117.7 

June, 

2.89 

0.523 

18.1 

9.25 

3.431 

37.1 

2.80 

0.723 

25.8 

July, 

2.94 

0.117 

4.0 

2.77 

0.794 

28.7 

1.96 

0.111 

5.7 

August,     . 

3.40 

0.240 

7.1 

3.67 

0.547 

14.9 

3.86 

0.303 

7.8 

September, 

4.54 

0.308 

6.8 

1.75 

0.225 

12.8 

5.80 

0.685 

11.8 

October,    . 

4.44 

0.902 

20.3 

4.72 

0.877 

18.6 

1.64 

0.348 

21.2 

November, 

1.45 

0.767 

52.7 

1.56 

0.626 

40.2 

1.73 

0.499 

28.8 

December, 

6.38 

3.173 

49.8 

3.14 

1.038 

33.1 

2.92 

0.481 

16.5 

Totals  and 

averages,  . 

46.07  1  23.942 

52.0 

45.16 

24.995 

55.3 

42.82 

19.619 

45.8 

No.  34.] 
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Rainfall,  in  Inches,  received  and  collected,  etc.  —  Continued. 


1308. 

1909. 

1910. 

Month. 

1 

■6 
o 

"='3 

c  § 

■5 

0 

—  0 

^  5 

Por  Cent, 
colloctod. 

Rainfall. 

"3— 
's'o 

3° 

.  0 

Januarj-,    . 

3.60 

3.434 

95.4 

3.98 

0.700 

17.6 

5.39 

2.657 

49.2 

February, 

4.56 

2.564 

56.3 

5.80 

3.684 

63.6 

5.06 

2.979 

58.9 

ilarch. 

3.82 

4.026 

105.5 

4.26 

3.093 

72.7 

0.85 

3.486 

408.7 

April, 

1.88 

1.929 

102.6 

4.67 

2.970 

63.6 

2.75 

1.151 

41.9 

May, 

5.51 

1.865 

33.9 

2.42 

1.791 

73.9 

1.29 

0.495 

38.4 

June, 

0.86 

0.335 

38.9 

2.81 

0.413 

14.7 

4.68 

0.891 

19.0 

July, 

3.71 

—0.025 

-0.7 

1.59 

-0.216 

—13.5 

2.03 

—0.182 

—9.0 

August, 

4.57 

0.181 

'     4.0 

2.93 

-0.080 

—2.7 

2.62 

—0.130 

—5.0 

September, 

0.97 

—0.141 

—14.5 

4.74 

0.257 

5.4 

2.49 

0.008 

0.3 

October,    . 

2.55 

0.083 

3.3 

1.12 

-0.091 

—8.1 

1.86 

-0.091 

—4.9 

November, 

0.98 

0.122 

12.5 

3.38 

0.142 

4.2 

:      4.13 

0.304 

7.4, 

December, 

3.14 

0.243 

7.7 

4.05 

0.469 

11.6 

1      2.49 

0.395 

15.8 

Totals  and 

avera 

ges.  • 

36.15 

14.616 

40.4 

41.75 

13.132 

31.5 

35.64 

11.963 

33.6 
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Rainfall  in  Inches,  received  and  collected,  etc.  —  Concluded. 


1911. 

1912. 

1913. 

Month. 

a 
1 

-6 

? 

"3 
'3 

ll 

r 

II 

? 

3 

■3 

Rainfall 
collected. 

-6 

.  0 

II 
? 

January,   .... 

2.88 

0.925 

32.1 

2.94 

1.299 

44.1 

3.17 

1.857 

58.5 

February, 

2.77 

1.128 

40.7 

j     2.77 

1.998 

72.2 

2.82 

1.215 

43.1 

March, 

3.59 

2.042 

56.9 

6.46 

5.515 

85.3 

5.75 

3.727 

64.8 

April, 

2.81 

2.461 

87.4 

4.37 

3.859 

88.3 

4.25 

3.852 

90.6 

May, 

1.01 

0.567 

56.1 

4.55 

2.580 

56.7 

3.97 

1.547 

39.0 

June, 

2.53 

0.367 

14.6 

0.46 

0.255 

56.1 

1.98 

0.257 

13.0 

July, 

3.19 

—0.025 

—0.8 

3.24 

—0.137 

—4.2  ' 

3.60 

—0.111 

—3.1 

August,     . 

4.94 

0.036 

0.7 

3.05 

—0.053 

-1.7, 

3.64 

—0.095 

—2.6 

September, 

2.75 

0.131 

4.8 

1.76 

-0.049 

—2.8 

3.77 

0.152 

4.0 

October,    . 

'  3.69 

0.528 

14.3 

2.35 

—0.024 

—1.0 

5.53 

0.863 

.     15.6 

November, 

4.62 

1.024 

22.2 

;      3.64 

0.285 

7.8 

2.65 

0.828 

31.3 

December, 

3.60 

1.620 

44.9 

!      5.13 

0.882 

17.2 

3.18 

1.305 

41.1 

Totals  and 

ivera 

ges. 

38.38 

10.804 

28.2 

40.72 

16.410 

40.3 

44.31 

15.397 

34.8 

1914. 

Mean  for  Forty  Years, 
1875-1914. 

Month. 

Rainfall. 

Rainfall 
collected. 

Per  Cent, 
collected. 

Rainfall. 

Rainfall 
collected. 

Per  Cent, 
collected. 

January, 
Februarj-, 
March, 
April,   . 
May,     . 
June,    . 
July,    . 
August, 
September, 
October, 
November, 
December, 

1 

3.85 

4.07 

4.57 

5.10 

3.08 

1.90 

3.44 

3.82 

0.29 

1.60 

2.53 

3.46 

1.619 
1.625 
5.404 
4.061 
2.765 
0.008 
0.190 
0.277 
—0.234 
—0.105 
0.168 
0.446 

42.1 

39.9 

118.0 

79.6 

89.7 

0.4 

5.5 

7.3 

—79.8 

—6.6 

6.7 

12.9 

4.08 
4.13 
4.46 

i         3.58 
3.32 

1         3.01 
3.54 
3.85 
3.38 
3.86 

1         3.79 
3  81 

2.113 

2.727 
4.971 
3.471 
1.917 
0.823 
0.272 
0.401 
0.389 
0.760 
1.315 
1.741 

51.9 
66.0 
111.4 
97.0 
57.8 
27.4 
7.7 
10.4 
11.5 
19.7 
34.7 
45.7 

Totals  a 

ad  a.\ 

erag 

;s, 

37.71 

16.224 

43.0 

44.81 

20.900 

46.6 

No.  34.] 
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The  following  table  gives  the  record  of  the  yield  of  the  Sudbury 
River  watershed  for  each  of  the  past  forty  years,  the  flow  being  ex- 
pressed in  gallons  per  day  per  square  mile  of  watershed  in  order  to 
render  the  table  more  convenient  for  use  in  estimating  the  probable 
yield  of  watersheds  used  as  sources  of  water  supply:  — 


Yield  of  the  Sudbury  River  Watershed  in  Gallons  "per  Day  'per  Square  Mile.^ 


Month. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

Januan^ 

103,000 

643,000 

658,000 

1,810,000 

700,000 

1,121,000 

February, 

1,496,000 

1,368,000 

949,000 

2,465,000 

1,711,000 

1,787,000 

March, 

1,004,000 

4,435,000 

4,813,000 

3,507,000 

2,330,000 

1,374,000 

April, 

3,049,000 

3,292,000 

2,394,000 

1,626,000 

3,116,000 

1,168,000 

May, 

1,188,000 

1,139,000 

1,391,000 

1,-394,000 

1,114,000 

514,000 

June, 

870,000 

222,000 

597,000 

506,000 

413,000 

176,000 

July, 

321,000 

183,000 

202,000 

128,000 

158,000 

177,000 

August,     . 

396,000 

405,000 

121,000 

475,000 

395,000 

119,000 

September, 

207,000 

184,000 

60,000 

160,000 

141,000 

80,000 

October,  . 

646,000 

234,000 

632.000 

516,000 

71,000 

101,000 

November, 

1,302,000 

1,088,000 

1,418,000 

1,693,000 

206,000 

205,000 

December, 

584,000 

454,000 

1,289,000 

3,177,000 

462,000 

175,000 

Average  for  whole  year,    . 

972,000 

1,135,000 

1,214,000 

1,452,000 

894,000 

578,000 

Average  for  driest  six  months. 

574,000 

384,000 

502,000 

532,000 

230,000 

143,000 

Month. 

1831. 

1882. 

1883. 

1884. 

1885. 

1886. 

January 

415,000 

1,241,000 

335,000 

995,000 

1,2.35,000 

1,461,000 

February, 

1,546,000 

2,403,000 

1,033,000 

2,842,000 

1,354,000 

4,800,000 

March, 

4,004,000 

2,839,000 

1,611,000 

3,785,000 

1,572,000 

2,059,000 

April, 

1,546,000 

867,000 

1,3,50,000 

2,8.53,000 

1,815,000 

1,947,000 

May, 

965,000 

1,292,000 

938,000 

1,030,000 

1,336,000 

720,000 

June, 

1,338,000 

529,000 

300,000 

417,000 

426,000 

203,000 

July, 

276,000 

86,000 

115,000 

224,000 

62,000 

115,000 

August,     . 

148,000 

55,000 

78,000 

257,000 

240,000 

94,000 

September, 

197,000 

306,000 

91,000 

44,000 

121,000 

118,000 

October,    . 

186,000 

299,000 

186,000 

83,000 

336,000 

146,000 

November, 

395,000 

210,000 

205,000 

175,000 

1,178,000 

673,000 

December, 

775,000 

314,000 

193,000 

925,000 

1,174,000 

1,020,000 

Average  for  whole  year,    . 

979,000 

862,000 

533,000 

1,129,000 

901,000 

1,087,000 

Average  for  driest  six  months. 

330,000 

211,000 

145,000 

200,000 

391,000 

223,000 

'  The  area  of  the  Sudbury  River  watershed  used  in  making  up  these  records  included  water  surfaces 
amounting  to  about  2  per  cent,  of  the  whole  area,  from  1875  to  1878  inclusive,  subsequently  increasing 
by  the  construction  of  storage  reservoirs  to  about  3  per  cent,  in  1879,  to  3.5  per  cent,  in  1885,  to  4  per  cent, 
in  1894  and  to  6.5  per  cent,  in  1898.  The  watershed  also  contains  extensive  areas  of  swampy  land,  which, 
though  covered  with  water  at  times,  are  not  included  in  the  above  percentages  of  water  surfaces. 
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Yield  of  the  Sudbury  River  Watershed  in  Gallons  per  Day  per  Square  Mile  — 

Continued. 


Month. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

January 

2,589,000 

1,053,000 

2,782,000 

1,254,000 

3,018,000 

1,870,000 

February, 

2,829,000 

1,951,000 

1,195,000 

1,529,000 

3,486,000 

943,000 

March, 

2,868,000 

3,237,000 

1,339,000 

3,643,000 

4,453,000 

1,955,000 

April, 

2,620,000 

2,645,000 

1,410,000 

1,875,000 

2,397,000 

871,000 

May, 

1,009,000 

1,632,000 

880,000 

1,366,000 

582,000 

1,259,000 

June, 

414,000 

422,000 

653,000 

568,000 

414,000 

428,000 

July, 

114,000 

117,000 

633,000 

108,000 

149,000 

214,000 

August,    . 

214,000 

380,000 

1,432,000 

132,000 

163,000 

280,000 

September, 

111,000 

1,155,000 

824,000 

458,000 

203,000 

229,000 

October,    . 

190,000 

1,999,000 

1,230,000 

2,272,000 

210,000 

126,000 

November, 

368,000 

2,758,000 

1,941,000 

1,215,000 

305,000 

697,000 

December, 

643,000 

3,043,000 

2,241,000 

997,000 

544,000 

485,000 

Average  for  whole  year, 

1,154,000 

1,697,000 

1,383,000 

1,285,000 

1,315,000 

781,000 

Average  for  driest  six  months, 

234,000 

953,000 

944,000 

747,000 

239,000 

327,000 

Month. 

January,  ..... 
February,  .... 

March 

April 

May, 

June, 

July, 

August 

September 

October, 

November,  .... 
December,        .... 

Average  for  whole  year,    . 

Average  for  driest  six  month; 


1893. 


1894. 


1895. 


1896. 


1897. 


1898. 


433,000 

1,542,000 

3,245,000 

2,125,000 

2,883,000 

440,000 

158,000 

181,000 

108,000 

221,000 

319,000 

797,000 


693,000 
991,000 
2,238,000 
1,640,000 
840,000 
419,000 
161,000 
209,000 
150,000 
374,000 
836,000 
716,000 


1,034,000 

541,000 

2,410,000 

2,515,000 

636,000 

174,000 

231,000 

229,000 

89,000 

1,379,000 

2,777,000 

1,782,000 


1,084,000 

2,676,000 

3,835,000 

1,494,000 

360,000 

399,000 

95,000 

57,000 

388,000 

592,000 

659,000 

657,000 


845,000 

1,067,000 

2,565,000 

1,515,000 

915,000 

962,000 

65Sifl00 

591,000 

182,000 

94,000 

909,000 

1,584,000 


1,638,000 

3,022,000 

2,604,000 

1,829,000 

1,246,000 

530,000 

231,000 

1,107,000 

369,000 

1,160,000. 

1,986,000 

1,799,000 


1,037,000 
237,000 


770,000 
356,000 


1,152,000 
460,000 


1,019,000 
314,000 


991,000 
564,000 


1,450,000 
777,000 
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Yield  of  the  Sudbury  River  Watershed  in  Gallons  per  Day  per  Square  Mile  — 

Continued. 


Mo 

NTH. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

January-,   . 

2,285,000 

794,000 

437,000 

1,763,000 

1,736,000 

477,000 

February, 

1,381,000 

3,800,000 

300,000 

1,674,000 

2,279,000 

882,000 

March, 

4,205,000 

3,654,000 

2,755,000 

4,199,000 

3,454,000 

2,999,000 

April, 

2,521,000 

1,350,000 

4,204,000 

1,885,000 

2,261,000 

3,294,000 

May, 

511,000 

1,312,000 

2,954,000 

743,000 

351,000 

1,745,000 

June, 

66,000 

316,000 

753,000 

303,000 

1,987,000 

419,000 

July, 

19,000 

—18,000 

306,000 

66,000 

445,000 

62,000 

August,     . 

—35,000 

—34,000 

424,000 

135,000 

307,000 

170,000 

September, 

94,000 

65,000 

305,000 

178,000 

130,000 

397,000 

October,    . 

115,000 

186,000 

412,000 

506,000 

492,000 

191,000 

November, 

304,000 

663,000 

474,000 

444,000 

363,000 

289,000 

December, 

220,000 

1,096,000 

2,695,000 

1,779,000 

582,000 

269,000 

Average  for  whole  year, 

973,000 

1,082,000 

1,342,000 

1,140,000 

1,190,000 

931,000 

Average  for  driest  six  months, 

93,000 

194,000 

445,000 

271,000 

388,000 

228,000 

Month. 

1905. 

1306. 

1907. 

1908. 

1909. 

1910. 

January, 

1,410,000 

1,128,000 

1,351,000 

1,925,000 

392,000 

1,490,000 

February, 

330,000 

1,041,000 

624,000 

1,536,000 

2,286,000 

1,849,000 

March, 

2,497,000 

2,409,000 

1,658,000 

2,257,000 

1,734,000 

1,954,000 

April, 

1,643,000 

1,949,000 

1,607,000 

1,117,000 

1,721,000 

667,000 

May, 

297,000 

1,059,000 

888,000 

1,046,000 

1,004,000 

277,000 

June, 

467,000 

707,000 

761,000 

194,000 

239,000 

516,000 

July, 

177,000 

398,000 

9,000 

—14,000 

—121,000 

—102.000 

August,     . 

114,000 

180,000 

—104,000 

102,000 

—45,000 

—73,000 

September, 

1,246,000 

19,000 

541,000 

—82,000 

149,000 

5,000 

October,   . 

158,000 

301,000 

741,000 

47,000 

—51,000 

—51,000 

November, 

279,000 

483,000 

1,998,000 

71,000 

82,000 

176,000 

December, 

ar. 

887,000 

659,000 

2,032,000 

136,000 

263,000 

221,000 

Average  for  whole  ye 

795,000 

860,000 

1,010,000 

694,000 

625,000 

570,000 

Average  for  driest  sLx  months. 

403,000 

341,000 

471,000 

44,000 

40,000 

29,000 
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Yield  of  the  Sudbury  River  Watershed  in  Gallons  per  Day  per  Square  Mile  — 

Concluded. 


MOXTH.                                                  1911. 

1912. 

1913. 

1914. 

Mean 
for  Forty 

Years. 
187S-1914. 

Januaiy 519,000 

7^,000 

1.041.000 

908.000 

1,185.000 

February, 

700,000 

1.197.000 

754,000 

1,009,000 

1,679.000 

ilarch,       . 

1.141.000 

3,092.000 

2.090.000 

3.029.000 

2.787.000 

April, 

1.428.000 

2.235.000 

2.232,000 

2,353,000 

2.010,000 

May. 

318.000 

1.447,000 

867.000 

1.550.000 

1,075.000 

Jane, 

213.000 

143.000 

149.000 

5.000 

478.000 

July. 

— U,000 

—77.000 

62.000 

107.000 

152.000 

August,     . 

20,030 

—29.000 

54,000 

156.000 

225,000 

September, 

75,000 

—23,000 

88.000 

—135.000 

228,000 

October.    . 

296.000 

—14,000 

484.000 

—59,000 

426,000 

November. 

593,000 

165,000 

430,000 

97,000 

762,000 

December. 

90S,000 

4W,000 

732,000 

250,000 

976,000 

Average  for  whole  year, 

514.000 

779.000 

733.000 

772,000 

995.000 

Average  for  driest  six  months, 

152,000 

28,000 

180,000 

29,000 

378.000 

Note.  —  The  recorded  yields,  subsequent  to  the  year  1897,  are  less  accurate  than  those  for  previous 
years,  particularly  during  months  of  small  yield,  due  to  unavoidable  inaccuracies  in  the  measiirement 
of  large  quantities  of  water  received  from  the  Wachu  seti  Reservoir. 


Nashua  River. 

The  average  flow  of  the  South  Branch  of  the  Nashua  River  above 
Clinton  during  the  year  1914  was  934,000  gallons  per  day  per  square 
mile,  or  87  per  cent,  of  the  normal  flow  for  the  past  eighteen  years. 
The  flow  was  in  excess  of  the  normal  in  the  months  of  March,  April 
and  May,  but  less  than  the  normal  in  the  other  nine  months  of  the 
year.  The  greatest  excess  occurred  in  the  month  of  May  and  the 
greatest  deficiency  in  the  months  of  November  and  December.  The 
average  flow  for  the  driest  six  months,  June  to  November,  inclusive, 
was  208,000  gallons  per  daj'  per  square  mile,  or  40  per  cent,  of  the 
normal  flow  for  such  a  period  during  the  last  eighteen  years. 

In  order  to  show  the  relation  between  the  flow  of  the  Nashua  River 
during  each  month  of  the  year  1914  and  the  normal  flow  of  that  stream 
as  deduced  from  observations  during  eighteen  years,  from  1897  to 
1914,  inclusive,  the  following  table  has  been  prepared.  The  area  of 
the  watershed  of  the  Nashua  River  above  the  point  of  measurement 
was  119  square  miles  from  1897  to  1907  and  118.19  square  miles  from 
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1908  to  1913,  inclusive.  Since  Jan.  1,  1914,  the  city  of  Worcester  has 
been  diverting  water  from  9.35  square  miles  of  this  watershed  for  the 
supply  of  that  city,  leaving  the  net  watershed  area  108.84  square  miles. 
In  the  calculations  of  yield,  allowance  has  been  made  for  water  over- 
flowing from  the  Worcester  area. 


Table  showing  the  Average  Daily  Flow  of  the  South  Branch  of  the  Nashua  River 
for  Each  Month  in  the  Year  1914,  in  Cubic  Feet  per  Second  per  Square  Mik 
of  Drainage  Area,  and  in  Million  Gallons  per  Day  per  Square  Mile  of  Drain- 
age Area;  also,  Departure  from  the  Normal  Flow. 


Normal  Flow.        | 

Actual  Flow  in  1914.  | 

Excess  or  Deficiency. 

Month. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

January 

1.836 

1.187 

1.532 

0.990 

—0.304 

—0.197 

February,     . 

2.098 

1.356 

1.827 

1.181 

—0.271 

—0.175 

March, 

4.175 

2.699 

4.853 

3.137 

+0.678 

+0.438 

April,  . 

3.371 

2.179 

4.012 

2.593 

+0.641 

+0.414 

May,    . 

1.874 

1.211 

2.629 

1.699 

+0.755 

+0.488 

June,    . 

1.124 

0.726 

0.491 

0.317 

—0.633 

—0.409 

July,    . 

0.577 

0.373 

0.510 

0.329 

-O.067 

—0.044 

August, 

0.580 

0.375 

0.404 

0.261 

—0.176 

—0.114 

September, 

0.524 

0.339 

—0.018 

—0.012 

—0.542 

—0.351 

October, 

0.789 

0.510 

0.211 

0.136 

—0.578 

—0.374 

November, 

1.187 

0.767 

0.326 

0.211 

—0.861 

—0.556 

December,  . 

1.806 

1.168 

0.576 

0.372 

—1.230 

—0.796 

Average  for  -w 

rhole 

year, 

1.660 

1.073 

1.445 

0.934 

—0.215 

—0.139 

The  following  table  gives  the  rainfall  upon  the  Nashua  River  water- 
shed and  the  total  yield  expressed  in  inches  in  depth  upon  the  water- 
shed (inches  of  rainfall  collected)  for  each  of  the  past  eighteen  years, 
from  1897  to  1914,  inclusive,  together  with  the  average  for  the  entire 
period:  — 
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Rainfall,  in  Inches,  received  and  collected  on  the  Nashua  River  Watershed. 


1897. 

1898. 

1899. 

MOXTH. 

[3 
'3 

•3 
o 

1 

Por  Cent, 
colloctod. 

is 

a 
'3 

o 

"3— 
.5  8 
1 

.  3 

3 
1 

■3 
-1 

"c'o 
'3 

•6 

Janviary 

3.46 

1.420 

41.0 

6.65 

2.787 

41.9 : 

2.93 

3.731 

127.3 

Februarj'. 

2.86 

1.500 

52.4 

3.30 

2.635 

79.8 

5.12 

1.757 

34.3 

March, 

4.01 

4.922 

122.7 

2.27 

5.509 

242.7  ' 

6.75 

4.952 

73.4 

April, 

2.32 

2.818 

121.5 

4.43 

3.500 

79.0  ; 

1.94 

5.829 

300.5 

May, 

5.06 

2.075 

41.0 

3.38 

2.480 

73.4  ! 

1.33 

1.538 

115.6 

June, 

5.11 

2.039 

39.9 

3.11 

1.429 

46.0 

5.51 

0.969 

17.6 

July, 

8.65 

2.572 

29.7 

3.01 

0.593 

19.7  ; 

3.82 

0.631 

16.5 

August,      . 

3.47 

1.599 

46.1 

10.61 

2.363 

22.3  1 

3.20 

0.421 

13.2 

September, 

1.93 

0.656 

34.0 

3.15 

1.166 

37.0 

4.11 

0.431 

10.5 

October,    . 

0.94 

0.434 

46.2 

7.21 

2.691 

37.3 

2.72 

0.437 

16.1 

November, 

7.62 

2.214 

29.1 

6.81 

3.746 

55.0 

1.94 

0.742 

38.2 

December, 

6.41 

4.059 

63.3 

3.99 

3.676 

92.1 

2.03 

0.640 

31.5 

Totals  and 

avera 

■ges. 

51.84 

26.308 

50.7 

57.92 

32.575 

56.2 

41.40 

22.078 

53.3 

1900. 

1901. 

1902. 

Month. 

3 

o 

.5  8 

c3 

-3 
.  o 

o  ° 

.^  o 
o 

1 

a 

1 

r 

'6 

11 

Oo 

(2 

3 
"3^ 

■6 
.  o 

II 
Oo 

Pi 

January,    .... 

4.56 

1.420 

31.1 

1.75 

0.926 

52.9 

2.72 

2.990 

109.9 

February, 

8.69 

6.532 

75.2 

1.13 

0.574 

50.8 

4.91 

2.258 

46.0 

March, 

6.19 

6.639 

107.3 

5.82 

4.849 

83.3 

5.27 

7.120 

135.1 

April, 

2.76 

2.727 

98.8 

9.64 

8.605 

89.3 

4.36 

3.728 

85.5 

May, 

4.34 

2.467 

56.8 

7.02 

4.867 

69.3 

2.24 

1.839 

82.1 

June, 

3.59 

0.998 

27.8 

1.51 

1.701 

112.6 

2.51 

0.708 

28.2 

July, 

3.20 

0.388 

12.1 

5.66 

0.851 

15.0 

3.87 

0.521 

13.5 

August,     . 

3.18 

0.351 

11.0 

4.58 

0.913 

19.9 

3.95 

0.529 

13.4 

September, 

3.46 

0.220 

6.4 

3.10 

0.552 

17.8 

4.26 

0.416 

9.8 

October,    . 

2.90 

0.504 

17.4 

3.70 

1.154 

31.2 

6.36 

1.696 

26.7 

November, 

6.44 

1.510 

23.4 

2.43 

0.892 

36.7 

0.93 

1.095 

117.7 

December, 

3.15 

2.800 

88.9 

9.36 

5.766 

61.6 

7.20 

3.295 

45.8 

Totals  and 

ivera 

«es.  . 

52.46 

26.556 

50.6 

55.70 

31.650 

56.8 

48.58 

26.195 

53.9 
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Rainfall,  in  Inches,  received  and  collected  on  the  Nashua  River  Watershed 

Continued. 


1903.                    1 

1904.                   1 

1905. 

Month. 

d 

1 

03 

.i 

II 
OS 

a" 

Pi 

1 

a 

Pi 

■d 
.  a) 

Oo 

3 
1 

.S8 

■d 

.  0 

11 
0 

Ph 

January 

2.85 

2.256 

79.2 

4.02 

1.176 

29.3 

6.10 

2.258 

37.0 

February, 

4.42 

3.436 

77.7 

2.66 

1.547 

58.2 

1.72 

0.729 

42.4 

March, 
April, 

6.58 

6.107 

92.8 

3.40 

5.361 

157.7 

3.95 

5.358 

135.7 

3.10 

3.864 

124.6 

7.45 

5.149 

69.1 

2.60 

2.792 

107.4 

May, 

1.24 

1.015 

81.9 

2.99 

2.671 

89.3 

0.83 

0.794 

95.7 

June, 

10.37 

3.678 

35.5 

3.44 

1.315 

38.2 

4.88 

0.935 

19.2 

July, 

3.43 

1.114 

32.5 

3.84 

0.886 

23.1 

5.39 

0.651 

12.1 

August, 

3.88 

0.846 

21.8 

3.68 

0.633 

17.2 

3.09 

0.573 

18.5 

September, 

2.93 

0.647 

22.1 

5.30 

0.853 

16.1 

6.90 

2.119 

30.7 

October,    . 

4.43 

1.228 

27.7 

1.78 

0.620 

34.8 

1.81 

0.654 

36.1 

November, 

2.36 

1.095 

46.4 

1.62 

0.591 

36.5 

2.52 

0.763 

30.3 

December, 

3.99 

1.702 

42.7 

2.88 

0.784 

27.2 

3.79 

1.816 

48.0 

Totals  and 

avera 

ges,  . 

49.58 

26.988 

54.4 

43.06 

21.586 

50.1 

43.58 

19.442 

44.6 

1906.                    I 

1907.                   1 

1908. 

Month. 

1 

-d 
^1 

-d 

.  "J 

II 

0 

P-, 

3 

■3 
Pi 

■d 

ti).2 
Oh 

3 

-d 
1 

:s8 

g.2 

January,   .... 

2.59 

2.018 

77.9 

2.84 

2.601 

91.6 

3.40 

3.101 

91.2 

February, 

2.74 

1.654 

60.4 

2.32 

1.115 

48.0 

4.82 

2.896 

60.0 

March, 

5.17 

3.317 

64.2 

1.82 

3.028 

166.3 

2.77 

3.910 

141.2 

April, 

3.12 

3.640 

116.7 

2.65 

2.479 

93.5 

2.62 

2.191 

83.5 

May, 

6.58 

2.734 

41.5 

2.96 

1.722 

58.2 

5.34 

2.524 

47.3 

June, 

5.95 

2.043 

34.3 

3.54 

1.334 

37.7 

1.29 

0.696 

54.0 

July, 

5.52 

1.299 

23.5 

3.03 

0.597 

19.7 

3.85 

0.393 

10.2 

Augast,     . 

4.34 

1.055 

24.3 

1.26 

0.155 

12.3 

6.49 

0.790 

12.2 

September, 

2.61 

0.478 

18.3 

9.50 

1.399 

14.7 

1.04 

0.151 

14.5 

October,    . 

3.95 

0.945 

24.0 

5.68 

2.465 

43.4 

2.12 

0.282 

13.3 

November, 

2.25 

1.294 

57.5 

5.74 

4.384 

76.4 

1.05 

0.216 

20.6 

December, 

4.26 

1.417 

33.3 

4.40 

3.499 

79.5 

3.03 

0.691 

22.8 

Totals  and 

avera 

ges,  . 

49.08 

21.894 

44.6 

45.74 

24.778 

54.2 

37.82 

17.841 

47.21 

2SS 
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RainfaU,  in  Inches,  received  and  collected  on  the  Nashua  River  Watershed 

Continued. 


1909. 

1910. 

1911. 

^ 

•6 

, 

_■ 

_: 

■6 

■6 

Month. 

„• 

_  o 

eg 

_j 

_  -g 

_• 

"cS 

03 

aS 

0.2 

1        °s 

"5.^ 

o.:^ 

a 

■3.2 

O.S 

'c'o 

^8 

"c'o 

Oo 

c-3 

Uo- 

iS 

o 

^ 

a 

o 

a 

C5 

g 

<^ 

(2 

« 

P^          , 

« 

tf 

(S 

January,   . 

3.52 

1.056 

30.0 

5.86 

3.293 

56.2 

2.91 

1.379 

47.5 

February, 

;    6.10 

4.119 

67.5 

5.24 

2.972 

56.7 

2.43 

1.007 

41.4 

March, 

4.38 

3.798 

86.8 

1.09 

4.708 

432.7 

3.79 

2.389 

63.0 

April, 

5.71 

4.181 

73.3 

1      3.01 

1.785 

59.2 

2.22 

2.404 

108.5 

May. 

,      2.65 

2.162 

81.6 

'      2.13 

1.085 

51.0 

1.59 

0.822 

51.6 

June, 

3.03 

1.090 

36.0 

4.36 

1.422 

32.6  ! 

2.37 

0.606 

25.5 

July, 

4.25 

0.416 

9.8 

j      1.52 

0.110 

7.2' 

2.53 

0.101 

4.0 

August, 

3.59 

0.345 

9.6 

3.87 

0.332 

8.6 

5.46 

0.335 

6.1 

September, 

3.90 

0.358 

9.2 

2.86 

0.250 

8.7 

3.04 

0.313 

10.3 

October,    . 

1.70 

0.160 

9.4 

1.40 

0.122 

8.7 

5.24 

1.280 

24.4 

November, 

1.68 

0.626 

37.2 

4.17 

0.612 

14.6 

4.14 

1.786 

43.1 

December, 

4.00 

0.958 

24.0 

2.34 

0.697 

29.8 

3.01 

1.903 

63.2 

Totals  and 

avera 

^es, 

44.51 

19.270 

43.3 

37.85 

17.388 

45.9 

38.73 

14.325 

37.0 

Month. 

1912. 

1913. 

1914. 

1 

3 

—  0 

11 

1 
a 

c 

.11 
1 

.  5 
II 

2 
1 

1 

•a 
IJ 

F 

January 

2.57 

1.392 

54.2 

3.38 

2.522 

74.7 

3.40 

1.765 

52.0 

Februarj", 

2.42 

1.547 

63.8 

2.55 

1.397 

54.7 

3.58 

1.903 

53.2 

March, 

5.69 

5.050 

88.8 

5.58 

4.037 

72.4 

4.33 

5.595 

129.1 

April, 

'      4.06 

3.938 

97.0 

3.90 

3.597 

92.2 

4.91 

4.476 

91.2 

May. 

5.76 

3.206 

55.7 

3.71 

1.852 

49.9 

3.01 

3.031 

100.6 

June. 

0.48 

0.571 

119.6 

0.90 

0.483 

53.5 

2.00 

0.547 

27.4 

July, 

2.65 

0.240 

9.1 

2.37 

0.034 

1.4 

3.92 

0.588 

15.0 

August.     . 

2.89 

0.224 

7.8 

3.05 

0.107 

3.5 

4.50 

0.465 

10.3 

September, 

!      2.17 

0.154 

7.1 

4.44 

0.377 

8.5 

0.15 

-0.020 

—14.0 

October,    . 

2.53 

0.258 

10.2 

6.02 

1.209 

20.1 

1.88 

0.243 

12.9 

November. 

4.02 

0.762 

18.9 

2.59 

1.139 

43.9 

2.97 

0.364 

12.3 

December, 

4.95 

1.414 

28.5 

2.73 

1.704 

62.5 

3.89 

0.661 

17.1 

Totals  and 

avera 

^es,  . 

40.19 

18.756 

46.7 

41.22 

18.458 

41.8 

1    38.54 

1 

19.621 

50.9 
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Rainfall,  in  Inches,  received  and  collected  on  the  Nashua  River  Watershed 

Concluded, 


Mean  for  Eighteen  Years,  1897-1914. 

Month. 

Rainfall. 

Rainfall 

Per  Cent. 

collected. 

collected. 

January 

3.n4 

2.116 

58,2 

February, 

3.72 

2.198 

59.0 

March, 

4.38 

4.814 

109.9 

April,      . 

3.93 

3.761 

95.6 

May,       . 

3  45 

2.160 

62.6 

June, 

3.55 

1.254 

35.3 

July,       . 

3.92 

0.666 

17.0 

August, 

4.17 

0.669 

16.0 

September, 

3.60 

0.585 

16.2 

October, 

3.47 

0.910 

26.3 

November, 

3.41 

1.324 

38.9 

December, 

4.19 

2.083 

49.7 

Totals  an 

iave 

rages 

, 

45.43 

22.540 

49.6 

The  following  table  gives  a  record  of  the  yield  of  the  Nashua  River 
watershed  for  each  of  the  past  eighteen  years,  the  flow  being  expressed 
in  gallons  per  day  per  square  mile  of  watershed:  — 


Yield  of  the  Nashua  River  Watershed  in 

Gallons  per  Day  per  Square 

Mile.^ 

Month. 

1897. 

1898. 

1899. 

1900. 

1901. 

January,    .... 

796,000 

1,563,000 

2,092,000 

796,000 

519,000 

February, 

931,000 

1.635,000 

1,090,000 

4,054,000 

356,000 

March, 

2,760,000 

3,088,000 

2,776,000 

3,722,000 

2,718,000 

April, 

1,632,000 

2,027,000 

3,376,000 

1,580,000 

4,986,000 

May, 

1,163,000 

1,390,000 

862,000 

1,. 382,000 

2,729,000 

June, 

1,181,000 

828,000 

561,000 

578,000 

985,000 

July. 

1,442,000 

333,000 

354,000 

217,000 

477,000 

August, 

896,000 

1,325,000 

236,000 

197,000 

512,000 

September, 

380,000 

676,000 

250,000 

127,000 

320,000 

October,    . 

243,000 

1,509,000 

245,000 

282,000 

647,000 

November, 

1,283,000 

2,170,000 

430,000 

875.000 

517,000 

December, 

2,275,000 

2,061,000 

359,000 

1,570,000 

3,234,000 

Average  for  whole  year. 

1,253,000 

1,551,000 

1,051,000 

1,264,000 

1,507,000 

Average  for  driest  six  men 

ths,  . 

886,000 

1,013,000 

312,000 

377,000 

576,000 

1  The  area  of  the  watershed  used  in  making  up  these  records  included  water  siirfaces  amounting  to 
2.2  per  cent,  of  the  whole  area  from  1897  to  1902,  inclusive,  to  2.4  per  cent,  in  1903,  to  3.6  per  cent,  in  1904, 
to  4.1  per  cent,  in  1905,  to  5.1  per  cent,  in  1906,  to  6  per  cent,  in  1907,  to  7  per  cent,  in  1908,  1909  and  1910, 
to  6.5  per  cent,  in  1911,  to  6.8  per  cent,  in  1912,  to  7.0  per  cent,  in  1913  and  to  7.4  per  cent,  in  1914. 
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Yield  of  the  Nashua  River  Watershed  in  Gallons  per  Day  per  Square  Mile 

Continued. 


Month. 

1902. 

1903. 

1904. 

1905. 

1906. 

January, 

1,676.000 

1,265,000 

659,000 

1,266,000 

1,132,000 

February, 

1,401,000 

2,133,000 

927,000 

452,000 

1,027,000 

March, 

3,992,000 

3,423,000 

3,008,000 

3,004,000 

1,860,000 

April, 

2,159,000 

2,238.000 

2,984,000 

1,617.000 

2,109,000 

May, 

1,031,000 

569.000 

1,498,000 

445,000 

1,533,000 

June, 

410,000 

2,131,000 

762,000 

542,000 

1,184,000 

July, 

292.000 

624,000 

497,000 

365,000 

728,000 

August, 

297,000 

474,000 

355,000 

321,000 

591,000 

September, 

241,000 

375,000 

494,000 

1,228,000 

277,000 

October,    . 

950,000 

689,000 

347,000 

367,000 

530,000 

November, 

635,000 

634,000 

343,000 

442,000 

749,000 

December, 

1,848,000 

954,000 

440.000 

1,018,000 

794,000 

Average  for  whole  year. 

1,248,000 

1,285,000 

1,025,000 

926,000 

1,043,000 

Average  for  driest  six  months. 

471,000 

626,000 

413,000 

541,000 

613,000 

Month. 

1907. 

1908. 

1909. 

1910. 

1911. 

January, 

1,458,000 

1,738,000 

592,000 

1,846,000 

773,000 

February, 

692,000 

1,736.000 

2,556,000 

1,845,000 

625,000 

March, 

1,697,000 

2,192,000 

2,129,000 

2,639,000 

1,339,000 

April, 

1,436,000 

1,269,000 

2,422,000 

1,034,000 

1,393,000 

May, 

965,000 

1,415,000 

1,212,000 

608,000 

461,000 

June, 

773,000 

403,000 

632,000 

824,000 

351,000 

July, 

335,000 

220,000 

233,000 

62,000 

57,000 

August,     . 

87,000 

443,000 

193,000 

186,000 

188,000 

September, 

810,000 

88,000 

208,000 

145,000 

181,000 

October,    . 

1,382,000 

158,000 

90,000 

68,000 

718,000 

November, 

2,540,000 

125,000 

363,000 

354,000 

1,035,000 

December, 

1,961,000 

387,000 

537,000 

391,000 

1,067,000 

Average  for  whole  year, 

1,180,000 

847,000 

918,000 

828,000 

682,000 

Average  for  driest  six  months. 

725,000 

238,000 

271,000 

201,000 

327,000 
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Yield  of  the  Nashua  River  Watershed  in  Gallons  per  Day  per  Square  Mile  — 

Concluded. 


Month. 


1912. 


1913. 


1914. 


Mean  for 
Eighteen 

Years, 
1897-1914. 


January, 

February,  .... 

March, 

April,        ..... 

May, 

June, 

July 

August, 

September,       .... 

October, 

November,  .... 
December,         .... 

Average  for  whole  year,     . 

Average  for  driest  six  months, 


780,000 

927,000 

2,831,000 

2,281,000 

1,797,000 

331,000 

135,000 

125,000 

89,000 

145,000 

442,000 

793,000 


891,000 
210,000 


1,414,000 

867,000 

2,263,000 

2,083,000 

1,038,000 

280,000 

19,000 

60,000 

219,000 

678,000 

660,000 

955,000 


990,000 

1,181,000 

3,137,000 

2,593,000 

1,699,000 

317,000 

329,000 

261,000 

—12,000 

136,000 

211,000 

372,000 


879,000 
318,000 


934,000 
208,000 


1,187,000 

1,356,000 

2,699,000 

2,179,000 

1,211,000 

726,000 

373,000 

375,000 

339,000 

510,000 

767,000 

1,168,000 


1,073,000 
513,000 


Merrimack  River. 
The  flow  of  the  Merrimack  River  is  measured  at  Lawrence,  above 
which  place  the  river  has  a  total  watershed  area  of  4,663  square  miles, 
which  includes  118^  square  miles  on  the  South  Branch  of  the  Nashua 
River,  75  square  miles  on  the  Sudbury  River  and  18  square  miles 
tributary  to  Lake  Cochituate,  or  a  combined  area  of  211^  square 
miles  from  which  water  is  drawn  at  the  present  time  for  the  supply  of 
the  Metropolitan  Water  District.  The  flow  as  measured  at  Lawrence 
includes  the  water  wasted  from  these  three  watersheds,  which,  in  the 
wet  months  of  the  year,  is  very  considerable,  but  which  becomes  very 
small  in  the  dry  months.  Records  of  the  quantity  of  water  wasted 
are  kept  by  the  Metropolitan  Water  Board,  and  these  quantities  have 
been  deducted  from  the  flow  as  measured  at  Lawrence.  The  area  of 
the  three  watersheds  has  also  been  deducted  from  the  watershed 
area  above  Lawrence,  so  that  the  net  watershed  area  above  that 
point  is  4,452  square  miles. 


1  Including  9.35  square  miles  from  which  water  is  drawn  for  the  supply  of  the  city  of  Worcester. 
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The  average  daily  flow  of  the  Merrimack  River  during  each  month 
of  the  vear  1914  was  as  follows:  — 


Month. 


January, 0.734 

February 0.958 


March, 

April, 

May, 

June, 

July, 


Flow. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 


3.245 
4.954 
2.880 
0.737 
0.559 


Month. 


August,  . 
September, 
October,  . 
November, 
December, 

Average  for  year 


Flow. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 


0.434 
0.445 
0.303 
0.356 
0.437 


1.337 


Sudbury,  Nashua  and  Merrimack  Rivers. 
The  following  table  shows  the  weekly  fluctuation  during  the  year 
1914  in  the  flow  of  the  three  streams  just  described,  namely,  the  Sud- 
bury River  at  Framingham,  the  South  Branch  of  the  Nashua  River 
above  Clinton,  and  the  Merrimack  River  at  Lawrence,  The  flow  of 
these  streams,  particularly  that  of  the  Sudbury  and  of  the  South 
Branch  of  the  Nashua  River,  serves  to  indicate  the  flow  of  other 
streams  in  eastern  Massachusetts.  The  area  of  the  Sudbury  River 
watershed  is  75.2  square  miles  and  of  the  South  Branch  of  the  Nashua 
River  118.19  square  miles.  The  net  watershed  area  of  the  Merrimack 
River  is  4,452  square  miles. 
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Table  showing  the  Average  Weekly  Flow  of  the  Sudbury,  South  Branch  of  the 
Nashua  and  Merrimack  Rivers  for  the  Year  1914  in  Cubic  Feet  per  Second 
per  Square  Mile  of  Drainage  Area. 


Flow  in  Cubic  Feet  per 

Flow  in  Cubic  Feet  per 

Second 

per  Square  Mile. 

Week  ending 

Second 

PER  Square  Mile. 

Week  ending 

Sunday. 

South 

Merri- 
mack 
River. 

Sunday. 

South 

Merri- 
mack 
River. 

Sudbury 

Branch 

Sudbury 

Branch 

River. 

Nashua 
River. 

River. 

Nashua 
River. 

Jan.     4, 

1.013 

1.060 

0.821 

July     5, 

0.294 

0.667 

0.553 

11. 

0.622 

0.798 

0.769 

12, 

0.397 

0.945 

0.666 

18, 

0.179 

0.568 

0.614 

19, 

—0.095 

0  431 

0.600 

25, 

1.544 

1.588 

0.598 

26, 

—0.225 

0.140 

0.482 

Feb.    1, 

3.773 

4.044 

1.029 

Aug.    2, 

0.456 

0.199 

0.411 

8, 

2.821 

2.839 

1.301 

9, 

0.026 

0.163 

0.425 

15, 

1.326 

1.487 

0.954 

16. 

—0.022 

0.275 

0.392 

22, 

0.779 

1.320 

0.785 

23, 

0.785 

0.983 

0.451 

30, 

0.151 

0.324 

0.506 

Mar.    1. 

1.371 

2.640 

0.743 

8. 

9.376 

7.759 

5.391 

Sept.    6. 

—0.068 

0.117 

0.643 

15, 

2.274 

1.981 

2.658 

13, 

—0.327 

—0.146 

0.451 

22. 

2.865 

2.638 

1.872 

20. 

—0.009 

—0.071 

0.394 

29, 

3.728 

5.864 

2.708 

27, 

—0.306 

-0.013 

0.362 

Apr.    5, 

3.990 

5.034 

5.765 

Oct.     4, 

—0.247 

0.075 

0.301 

12, 

4.029 

4.514 

4.567 

11, 

—0.164 

0.156 

0.307 

19, 

3  919 

3.162 

4.031 

18, 

0.054 

0.522 

0.256 

26, 

2.396 

3.025 

5.357 

25. 

—0.067 

0.195 

0.328 

May    3, 

4.008 

3.956 

5.323 

Nov.    1. 

—0.216 

0.039 

0.314 

10. 

3.885 

4.007 

3.957 

8, 

—0.055 

0.145 

0.310 

17. 

3.214 

3.951 

3.299 

15, 

—0.314 

0.278 

0.302 

24. 

1.692 

1.727 

2.088 

22, 

0.701 

0.635 

0.424 

31. 

0.749 

0.997 

1.253 

29, 

0.220 

0.289 

0.393 

June    7. 

0.402 

0.743 

0.987 

Dec.     6. 

0.223 

0.335 

0.488 

14, 

0.045 

0.336 

0.828 

.13. 

0.430 

0.864 

0.502 

21, 

—0.288 

0.378 

0.603 

20, 

0.741 

0.525 

0.461 

28. 

—0.090 

0.547 

0.551 

27, 

0.389 

0.513 

0.319 

REPORT 

OF   THE 

LAWRENCE  EXPERIMENT  STATION 

1914. 

[296] 


Experiments  upon  the  Pueification  of  Sewage  and 
Water  at  the  Lawrence  Experiment  Station. 


By  H.  W.  Clark  and  G.  0.  Adams. 


The  Lawrence  Experiment  Station  has  been  in  operation  for  twenty- 
seven  years  and  has  always  been  of  great  value  in  supplying  necessary 
data  and  information  to  the  Department  for  its  use  in  replies  to 
applications  for  advice  from  cities,  towns,  corporations,  individuals, 
etc.,  on  matters  relating  to  the  treatment  of  water  or  its  purification, 
sewage  or  trade  wastes  disposal  and  purification,  and  many  other 
sanitary  subjects.  Chemical  and  bacteriological  laboratories  are  main- 
tained at  the  station,  and  many  questions  relating  to  the  subjects 
mentioned  above  are  studied. 

During  the  past  year  special  studies  have  been  made  of  the  relative 
efficiency  of  trickling  filters  of  different  depths,  of  the  disposal  and 
utilization  of  sewage  sludge,  of  the  purification  of  sewage  by  aeration  in 
tanks  containing  layers  of  slate  upon  which  "growths"  form,  etc.,  and 
of  the  purification  or  disinfection  of  water  by  means  of  liquid  chlorine. 
Studies  of  water  purification  by  means  of  ultra  violet  rays  were  begun 
at  the  end  of  the  year.  Bacteriological  examinations  of  1,400  samples 
of  water,  shellfish,  etc.,  and  chemical  examinations  of  about  400 
samples  of  sewage  and  trade  wastes  forwarded  by  the  Engineering 
Division  to  the  station  during  the  year  have  been  made,  and  the  usual 
large  amount  of  chemical  and  bacteriological  work,  made  necessary  by 
the  investigations  at  the  station,  has  been  carried  on. 

The  station  has  an  educational  value,  as  typical  examples  of  well- 
known  methods  of  treating  or  purifying  sewage  and  water  are  kept  in 
operation  there  and  are  often  examined  by  officials  concerned  with  the 
proposed  treatments  of  water  and  sewage,  and  it  is  also  frequently 
visited  by  students  and  instructors  from  the  medical  and  technical 
schools  in  the  state. 
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Character  of  the  Sewage  used  in  the  Experiments. 

The  sewage  used  at  the  station  is  pumped  through  a  2|-inch  pipe, 
about  4,400  feet  long,  from  the  Lawrence  Street  sewer  which  drains 
the  streets,  houses  and  stores  of  the  most  densely  populated  section  of 
the  city  of  Lawrence.  The  inlet  to  this  pipe  is  located  above  the 
entrance  of  sewage  from  any  of  the  large  mills,  and  is  provided  with  a 
strainer  with  perforations  about  three-fourths  of  an  inch  in  diameter, 
by  which  paper,  rags,  etc.,  are  largely  strained  out.  As  received  at 
the  station,  it  is  a  strong  domestic  sewage  in  which  the  suspended 
matters  have  been  more  or  less  disintegrated  during  their  passage 
through  the  pipe. 

"Lawrence  Street  sewage"  is  the  average  of  samples  of  fresh  sewage 
collected  weekly  from  the  sewer  near  the  point  where  the  sewage 
enters  the  pipe  through  which  it  is  drawn  to  the  experiment  station; 
"regular  station  sewage"  is  the  average  of  samples  collected  four 
times  each  day  of  the  sewage  as  it  reaches  the  experiment  station; 
"settled  station  sewage"  is  the  regular  sewage  after  at  least  two 
hours'  settling  in  a  cylindrical  tank,  a  description  of  which  is  given 
under  "Sedimentation;"  "sewage  applied  to  Filters  Nos.  1,  6  and 
9A"  is  the  average  of  daily  samples  of  all  the  sewage  applied  to  the 
large  intermittent  filters  situated  out-of-doors. 

The  average  analyses  of  the  various  representative  samples  of 
sewage  collected  during  the  year  are  shown  in  the  following  table:  — 

Lawrence  Street  Sewage. 

[Parts  in  100,000.] 


fe 

Ammonia. 

KjELDAHL 

6 

a 

1 
O 

Nitrogen 

•2 

B 

3 
1 

a 

1 

!3 

ALBUMINOID. 

Nitrogen. 

AS                     i 

3 

o 

2& 

"3 

1 

1 

1 

3 

13 

8 

1 
2 

.1 

63 

1.90 

.51 

.31 

1.91 

1.34 

10.88 

.06 

.0066 

5.66 

1,917,000 

Regular  Station  Sewage. 


3.82 

.55          .27 

1.22 

0.56 

13.10 

4.43        2,340,000 


Sewage  applied  to  Filters  Nos.  1,  6  andlBA. 


3.69  .46 


.96 
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Average  Solids. 
Regular  Sewage. 
[Parts  in  100,000] 


Unfiltered. 

Fn-TEBED. 

In  Suspension. 

Total. 

Loss  on        p.      , 
Ignition,  i     ^'-^^'^■ 

Total.      \^Z.\     F-^<^- 

Total. 

Loss  on 
Ignition. 

Fixed. 

67.4 

30.7 

36.7 

46.1 

14.1              32.0 

21.3 

16.6 

4.7 

Preliminary  Treatments  for  the   Clarification  of  Sewage. 

The  comparative  studies  upon  the  clarification  of  sewage  by  (1) 
sedimentation;  (2)  by  sedimentation  preceded  by  aeration  in  tanks 
containing  layers  of  slate;  (3)  by  straining  through  a  layer  of  anthracite 
coal,  and  (4)  by  chemical  precipitation  have  been  continued  during 
1914. 

Sedimentation  in  Open  Tanks. 

The  settling  tank  installed  in  1906  for  the  clarification  of  sewage  is 
cylindrical,  with  the  bottom  sloping  at  an  angle  of  60°.  The  sewage 
enters  near  the  bottom  of  the  tank  and  rises  slowly  to  an  outlet  near 
the  top,  the  period  of  sedimentation  being  about  two  hours  and  the 
vertical  velocity  about  1  inch  per  minute.  About  1,000  gallons  of 
sewage  have  been  treated  daily  in  this  tank  throughout  the  year,  and 
the  average  removal  of  suspended  matter  has  been  about  62  per  cent., 
as  shown  by  Kjeldahl  nitrogen  in  suspension,  and  about  65  per  cent, 
and  69  per  cent.,  as  shown  by  the  total  and  organic  solids  in  sus- 
pension, respectively.  The  total  removal  of  organic  matter  has  been 
about  35  per  cent.,  as  shown  by  the  total  Kjeldahl  nitrogen,  and 
about  36  per  cent.,  as  shown  by  the  total  organic  solids. 

During  the  first  six  months  of  the  year,  sludge  was  drawn  from  the 
bottom  of  the  tank  nine  times  a  month.  Operating  in  this  manner, 
the  period  between  removals  was  sufficient  to  allow  fermentation  and 
disturbance  of  the  sludge  to  take  place,  so  during  the  last  six  months 
sludge  was  withdrawn  on  an  average  twenty-six  times  a  month.  The 
average  weight  of  suspended  matter  per  million  gallons  of  sewage,  found 
in  the  sludge  removed  during  the  first  period,  was  925  pounds;  during 
the  second  period  it  was  973  pounds. 
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Precipitation  with  Sulphate  of  Alumina. 
Throughout  the  year  sewage  was  treated  daily  with  sulphate  of 
alumina  in  amounts  varying  from  3.5  to  5.0  grains  per  gallon,  and 
allowed  to  stand  for  four  hours  before  the  clarified  sewage  was  drawn 
from  the  precipitated  sludge.  The  average  removal  of  suspended 
organic  matters  from  the  sewage  by  this  process  was  about  78  per 
cent.,  as  show^n  by  determinations  of  loss  on  ignition,  and  about  70 
per  cent.,  as  shown  by  Kjeldahl  nitrogen  determinations.  The  total 
removal  of  organic  matters  averaged  about  54  per  cent.,  as  shown  by 
determinations  of  loss  on  ignition,  and  59  per  cent.,  as  shown  by 
Kjeldahl  nitrogen  determinations. 

Straining  through  Anthracite  Coal. 
Strainer  E,  containing  12  inches  in  depth  of  buckwheat  coal,  was 
first  put  into  operation  on  Feb.  1,  1901,  and  has  been  operated  at  a 
rate  of  1,000,000  gallons  per  acre  daily  throughout  the  year.  On 
March  6,  June  2  and  September  10,  the  surface  was  raked  to  a  depth 
of  3  inches.  On  a  number  of  occasions  the  strainer  showed  a  tendency 
to  unload,  as  frequently  occurs  with  trickling  filters,  and  consequently 
the  effluent  was  not  of  as  good  quality  as  in  past  years.  The  average 
removal  of  suspended  matters  by  this  strainer  during  the  year  was 
about  53  per  cent.,  as  shown  by  total  solids,  and  the  removal  of 
organic  matters  in  suspension  was  about  56  per  cent.,  as  shown  by  loss 
on  ignition,  and  about  53  per  cent.,  as  shown  by  Kjeldahl  nitrogen 
determinations. 

Average  Analyses. 

Settled  Station  Sewage. 
[Parts  in  100,000.] 


Ammonia. 

Chlorine. 

Oxygen 
consumed. 

ALBUMINOID. 

Bacteria 
per  Cubic 
Centimeter. 

Free. 

Total. 

In 
Solution. 

Total. 

In 

Solution. 

3.68 

.41 

.24 

0.86 

.50 

12.93 

3.08 

2,082,000 

Sewage  precipitated  with  Sulphate  of  Alumina. 


3.56 


.26 


.19 


0.53 


.36 


11.57 


2.05 


529,800 


Effluent  from  Strainer  E. 


3.74 


.29 


.60 


12.58 


3.15, 


1,015,000 


No.  34.1 
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Average  Solids. 

Settled  Station  Sewage. 

[Parts  in  100,000.] 


Unfiltered. 

Filtered. 

In  Suspension. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

54.8 

19.7 

35.1 

47.3 

14.6 

32.7 

7.5 

5,1 

2.4 

Sewage  precipitated  with  Sulphate  of  Alumina. 


45.8 


31.6 


10.6 


5.4 


3.6 


1.8 


Effluent  from  Strainer  E. 


56.1 


20.1 


36.0 


46.0 


12.8 


33.2 


10.1 


7.3 


2.8 


Purification  of  Sewage  by  Aeration  and  Growths. 
The  aerating  tank  put  into  operation  in  January,   1913,  has  been 
continued  throughout  the  year  and  three  more  tanks  started,  to  de- 
termine the  effect  of  this  treatment  on  raw,  settled  and  septic  sewage. 
The  effect  of  aeration  in  a  secondary  tank  has  also  been  studied. 

Designation  of  Tanks. 
The  tanks  will  be  designated  by  the  number  of  the  filter  to  which 
the  aerated  sewage  was  applied;  for  instance,  the  tank  started  last 
year  is  known  as  aerating  Tank  No.  449,  as  the  sewage  from  this 
tank  is  applied  to  Filter  No.  449.  It  has  received  the  raw  sewage  as 
pumped  to  the  station.  Aerating  Tank  No.  458  receives  the  same 
sewage  after  at  least  two  hours'  sedimentation,  and  aerating  Tank 
No.  459  receives  a  sewage  which  is  stale  and  practically  septic.  Aerat- 
ing Tank  No.  449B  receives  sewage  that  has  been  first  aerated  and 
clarified  five  hours  in  Tank  No.  449,  and  then  given  a  further  aeration 
of  five  hours;  that  is,  the  sewage  remains  in  Tank  No.  449B  over 
night  and  is  given  five  hours  more  aeration  in  the  morning. 

Construction  and  Cause  of  Efficiency. 

All  of  these  tanks  contain  roofing  slate  held  1  inch  apart  by  small 
concrete  blocks.  All  slates  are  practically  horizontal.  The  use  of 
slate  is  convenient  in  these  small  tanks,  but,  of  course,  other  con- 
struction could  be  used. 

The  different  tanks  operated  so  far  have  contained  different  amounts 
of   slate.      A   table  beyond  shows  the  square  feet  of   slate   space    per 
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gallon  of  sewage  held  by  these  tanks.  If  the  slates  used  were  piled  in 
a  solid  mass  only  from  5  to  15  per  cent,  of  the  tank  capacity  would 
be  filled  by  these  slates.  In  sand  filters  or  stone  trickling  filters  about 
65  per  cent,  of  the  total  capacity  of  these  filters  is  occupied  by  the 
sand  or  stone  used;  or,  in  other  words,  in  the  aerating  tanks  from  80 
to  95  per  cent,  of  the  open  space  can  be  filled  with  sewage,  whereas  in 
filters,  only  about  35  per  cent,  of  the  total  filter  capacity  is  open  space 
through  which  sewage  passes  or  in  which  it  can  be  held. 

As  stated  in  the  last  report,  the  efficiency  of  these  tanks  depends 
largely  on  the  circulation  of  the  sewage  and  the  formation  of  a  brown- 
ish, gelatinous  growth  or  deposit  on  the  slates;  hence  a  tank  of  this 
sort  has  to  "ripen"  as  does  a  filter.  It  has  been  found  that  this 
growth  forms  more  readily  when  the  slates  are  horizontal  than  when 
perpendicular.  When  the  growth  is  established  on  perpendicular 
slates,  it  is  liable  at  times  to  slough  off  so  rapidly  as  to  impede  the 
efficiency  of  the  process;  on  the  other  hand,  when  the  slates  are 
horizontal,  accumulated  matters  have  to  be  flushed  off  occasionally. 
The  principal  reason  for  the  flushing  is  that  the  deposits  or  growths 
absorb  dissolved  oxygen  so  rapidly  that  when  these  deposits  and  growths 
are  heavy  more  aeration  is  required  to  keep  aerobic  conditions  in  the 
tank. 

Apjjlication  and  Cost  of  Air. 

While  the  tanks  used  were  too  small  to  study  effectively  the  best 
methods  of  applying  air,  it  was  finally  decided  that  with  the  tanks 
used,  the  best  results  were  accomplished  by  applying  the  air  through 
jets  in  the  bottom  of  the  tank  and  deflecting  with  a  baffle  the  air 
bubbles  as  they  rose,  thus  creating  a  circulation  of  the  sewage.  When 
a  tank  is  drawn  off,  there  is  always  in  the  last  inch  in  depth  of  sew- 
age a  certain  amount  of  sludge,  containing  jelly-like  bodies,  which  have 
sloughed  off  from  the  slates.  This  sludge,  when  collected  and  examined 
is  found  to  be  inoffensive,  and  it  appears  to  be  intermediate  in  condi- 
tion between  a  sewage  sludge  and  a  sediment  from  a  trickling  filter. 

In  these  experimental  tanks,  the  working  depth  of  sewage  has  been 
only  from  15  to  30  inches.  In  practice,  however,  it  would  probably 
prove  more  economical  to  use  tanks  of  greater  depth,  since  the  in- 
creased cost  of  power  to  force  the  air  through  a  deeper  layer  of  sewage 
would  probably  be  more  than  offset  by  the  reduced  cost  of  con- 
struction, and  by  the  fact  that  a  given  volume  of  air  would  be  brought 
in  contact  with  a  much  greater  volume  of  sewage.  For  this  reason  the 
volumes  of  air  used  in  these  experiments  have  been  computed  and 
stated  on  the  basis  of  a  working  depth  of  sewage  of  5  feet.  With 
this  depth  of  sewage,  assuming  electricity  at  4  cents  per  kilowatt,  a 
manufacturer  of  air-blowing  machinery  states  that  power  for  treating 


No.  34.] 


PURIFICATION  OF  SEWAGE. 


303 


1,000,000  gallons  of  seAvage  for  five  hours  Avith  25,000  cubic  feet  of  air 
per  hour  would  cost  about  S2.  In  many  localities  power  can  be  ob- 
tained much  cheaper  than  the  figure  given  here. 


Table  shoicing  Date  Tanks  were  put  into  Operation,  Size  and  Capacity  of  Tanks,  etc. 


Started. 


Size. 


Capacity, 

with  Slates 

in  Place 

(Gallons). 


Square  Feet 

of  Slate 

Surface 

per  Gallon 

of  Sewage. 


Tank  Xo.  449, 
Tank  Xo.  449B, 
Tanks  Xos.  45S  and  459, 


Jan.  2,  1913 
July  24,  1914 
April  13,  1914 


48"x36"x27' 
24"x30"xl6' 
36"x36"x30' 


181 
44 
157 


1.09 
1.70 
0.96 


Following  are  the  principal  features  of  the  operation  of  the  tanks 
during  the  year.  On  Dec.  22,  1913,  Tank  No.  449  was  emptied,  made 
deeper  and  the  slate  washed  and  replaced.  Beginning  February  2  one 
grain  per  gallon  of  ferric  sulphate  was  added  to  the  sewage  before 
aeration,  this  being  done  as  some  experiments  by  Fowler  (Manchester, 
Eng.)  seemed  to  show  this  to  aid  in  coagulation  by  promoting  growths 
of  certain  bacteria,  but  it  was  found  to  be  without  appreciable  effect  in 
this  experiment.  The  addition  of  iron  was  discontinued  after  a  short 
period. 

On  May  2,  when  Tanks  Nos.  458  and  459  were  started,  the  slates 
were  placed  in  a  perpendicular  position.  No  growth  resulting  after 
three  weeks'  operation,  about  twenty  slates  were  taken  from  each  and 
exchanged  for  ripened  slates  from  Tank  No.  449.  At  the  time  of  the 
exchange  one-half  of  the  slates  in  each  of  the  three  tanks  were  placed 
horizontally  and  one-half  perpendicularly.  On  June  2  all  slates  were 
placed  in  a  horizontal  position.  The  period  of  aeration  for  each  tank 
was  five  hours,  and  the  rate  of  application  of  air  25,000  cubic  feet  per 
million  gallons  calculated  to  a  5-foot  depth.  On  May  12  the  air  was 
increased  to  50,000  cubic  feet  per  hour  and  maintained  at  that  rate 
throughout  the  year.  The  rate  at  which  air  was  applied  to  each  tank 
was  measured  frequently  by  passing  the  air  through  a  gas  meter. 


Stability  of  Effluents. 
The  effluents  from  these  tanks  were  well  clarified,  as  shown  by 
analyses  in  following  tables,  and  at  times  resembled  in  appearance  the 
effluents  from  contact  filters,  although  generally  less  stable.  Twenty 
per  cent,  of  the  samples  of  the  effluent  from  aerating  Tank  No.  449 
were  stable;  50  per  cent,  of  the  samples  after  five  hours'  aeration  in 
Tank  449B  were  stable,  and  90  per  cent,  after  ten  hours'  aeration. 
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The  average  per  cent,  saturation  of  dissolved  oxygen  in  the  effluents 
from  Tanks  Nos.  449,  458,  459  and  449B  after  ten  hours'  aeration  was 
10.3,  7.5,  4.6  and  24.3  per  cent.,  respectively.  Frequently,  because 
of  an  unusually  strong  sewage  or  trouble  with  the  air  supply,  there 
was  no  dissolved  oxygen  present.  Even  under  these  conditions  the 
aerated  sewage  was  inoffensive,  showing  that  aerobic  conditions  pre- 
vailed in  the  tank. 

Coagulation  of  Colloids  and  Removal  of  Suspended  Matter. 

The  coagulation  of  colloids  is  best  shown  by  the  reduction  in  soluble 
organic  nitrogen,  or  organic  nitrogen  that  passes  through  filter  paper. 
Aerating  Tank  Xo.  449  reduced  this  organic  nitrogen  32  per  cent.; 
additional  treatment  for  five  and  ten  hours  in  Tank  Xo.  449B  brought 
the  total  reduction  to  58  and  66  per  cent.,  respectively.  Tank  Xo.  458, 
treating  a  settled  sewage  which  had  lost  some  of  the  colloids  in  the 
settling  process,  removed  19  per  cent,  of  those  remaining.  The  septic 
tank  for  X'o.  459  removed  38  per  cent,  of  the  soluble  organic  nitrogen, 
and  the  aerating  tank  brought  the  total  removal  to  46  per  cent.  The 
removal  of  suspended  matters  was  81  and  89  per  cent.,  respectively,  in 
Tanks  Xos.  449  and  449B  after  five  and  ten  hours'  aeration.  Tank  Xo. 
458,  treating  a  settled  sewage,  gave  a  reduction  of  38  per  cent.  The 
septic  tank  for  Xo.  459  gave  a  reduction  of  79  per  cent.,  which  the 
aerating  tank  brought  up  to  a  total  of  91  per  cent. 

The  average  analyses  of  the  sewages  before  and  after  aeration  are 
shown  in  the  following  tables:  — 

Average  Analyses. 

Regular  Station  Sewage  applied  to  Aerating  Tank  Xo.  449. 
[Parts  in  100.000.] 


Free. 


3.80 


ALBCMIXOID 


Total. 


In  So- 
lution. 


Nitrogen. 


Total. 


In  So- 
lution. 


Chlo- 
rine. 


11.97 


Nitrogen  as 


Ni- 
trates. 


Ni- 
trites. 


Oxygen 

con- 
sumed. 


Bacteria 

per 

Cubic 

Cen- 

timet^. 


4.27        2,340.000 


Effluent  from  Aerating  Tank  Xo.  449. 


3.50 

.29 

.22             0.59               .42             11.21     ;          .01 

.0000 

2.29 

'     938.800 

Effluent  from  Tank  Xo.  449B  after  Five  Hours' 

Aeration. 

I 

3  23 

.18 

.14       1      0.33      1         .26       1      11.10              .01 

.0003    1 

1.39 

126,300 

'  July  to  November,  inclusive. 
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Average  Analyses  —  Concluded. 

Effluent  from  Tank  No.  449B  after  Ten  Hours'  Aeration. ' 

[Parts  in  100,000.] 


Ammonia. 


Free. 


3.05 


ALBUMINOID. 


Total. 


In  So- 
lution. 


KjELDAHL 

Nitrogen. 


Total. 


In  So- 
lution. 


0.28 


Chlo- 
rine. 


11.72 


Nitrogen  as 


Ni- 
trates. 


Ni- 
trites. 


.0001 


Oxygen 

con- 
sumed. 


1.22 


Bacteria 
per 
Cubic 
Cen- 
timeter. 


\          Settled  Station  Sewage  applied  to  Aerating  Tank  No.  4^8. 

3.54 

.37 

1 
.27             0.76 

.52 

14.10 

- 

3.11 

2,082,000 

Effluent  from  Aerating  Tank  No.  458. 

3.43 

.29 

.22 

0.56               .42              13.73 

.01 

.0000 

2.11 

668,800 

Regular  Station  Sewage  applied  to  Septic  Tank  No.  4-59. 

4.04 

.61 

.38 

1.34 

.68 

13.25 

- 

1      5.00 

1 

2,340,000 

Septic  Sewage  applied  to  Aerating  Tank  No.  459. 

4.04 

.31 

.23 

0.61 

.42 

13.28 

- 

2.43 

841,700 

Effluent  from  Aerating  Tank  No.  4-59. 

3.61 

.27 

.20 

0.50              .37             13.00 

1 

.01 

.0000 

2.00 

712,500 

Average  Solids. 

Regular  Station  Sewage  applied  to  Aerating  Tank  No.  449. 

[Parts  in  100,000.] 


Unfiltered. 

Filtered. 

In  Suspension. 

Total.        T^f.:°^         Fixed. 
Ignition. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

64.4 

27.6      '        36.8 

46.4      '        15.3              31.1 

18.0 

12.3 

5.7 

Effluent  from  Aerating  Tank  No.  449- 


42.3 


13.9  28.4 


38^ 


11.8 


27.1 


3.4 


2.1 


1.3 


'  July  to  November,  inclusive. 
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Average  Solids  —  Concluded. 

Effluent  from  Tank  Xo.  44dB  after  Five  Hours'  Aeration. ' 

[Parts  in  100,000.] 


Untilteeed. 


Filtered. 


Ik  Scspexsion. 


Total. 


Loss  on    ' 
Ignition. 


Fixed.  Total. 


Loss  on 
Ignition. 


Fixed.  Total. 


Loss  on 
Ignition. 


Fixed. 


38.6 


10.1 


28.5 


36.7 


9.1 


27.6 


1.9 


1.0 


1  July  to  November,  inclusive. 


0.9 


Effluent  from  Tank  Xo.  449B  after  Ten  Hours'  Aeration. 

1 

38.1 

9.0              29.1                36.1                S.2              27.9                 2.0 

0.8 

1.2 

Sealed  Station  Sewage  applied  to  Aerating  Tank  Xo.  4S8. 

53.5 

18.1      ,        35.4               47.9              14.2      [       33.7                5.6 

3.9 

1.7 

Effluent  from  Aerating  Tank  Xo.  438. 

48.6      i 

14.7             33.9               45.5      i        12.4             33.1                 3.1 

2.3 

0.8 

Regular  Station  Sewage  applied  to  Septic  Tank  Xo.  439. 

71.1 

31.0             40.1               48.8              15.5             33.3      j         22.3      ' 

15.5 

6.8 

Septic  Sewage  applied  to  Aerating  Tank  Xo.  4^9. 

51.0 

16.6              34.4                46.3              13.7              32.6       i           4.7      ' 

2.9 

1.8 

Effluent  from  Aerating  Tank  Xo.  4^9. 

44.4 

12.4             32.0               42.4              11.1      '        31.3      j 

2.0      1 

..3     ! 

0.7 

The     Filtration     of     Aerated     and     Chemically     Precipitated 

Sewage. 

Triclding  Filters  Xos.  449,  4-57,  458  and  459. 

These  four  filters  are  of  the  same  construction,  containing  10  feet  in 

depth  of  pieces  of  broken  stone,  all  of  which  will  pass  through  a  2-inch 

ring  and  none  through  an  inch   ring.     Filter  Xo.  449  was  started  on 

Jan.   2,    1913,   and  has   been  operated  with  regular  sewage  after  treat- 
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ment  in  aerating  Tank  No.  449.  Filter  No.  457  was  started  Jan.  5, 
1914,  and  has  been  operated  with  sewage  which  has  been  chemically 
precipitated  with  from  3.5  to  5.0  grains  of  sulphate  of  alumina  per 
gallon.  This  treatment  gave  a  clarification  approximating  that  re- 
sulting from  aeration.  The  purpose  of  this  experiment  is  to  show 
whether  clarification  by  aeration  is  more  efficient  as  a  preliminary  to 
filtration  than  an  equal  clarification  by  chemical  precipitation.  The 
experiment  has  not  been  running  long  enough  to  draw  definite  con- 
clusions, but  it  is  worthy  of  note  that  the  nitrates  in  the  efHuent  from 
Filter  No.  457,  receiving  this  chemically  clarified  sewage,  have  been 
only  about  one-half  as  high  as  in  the  effluents  from  Filters  Nos.  458 
and  459,  receiving  aerated  sewage;  and  it  has  been  shown  with 
Filters  Nos.  452  to  455,  inclusive  (see  page  315),  that  the  amount  of 
nitrate  nitrogen  in  the  eflluent  from  a  trickling  .filter  is  inversely 
proportional  to  the  dissolved  oxygen  absorptive  requirements  of  the 
efiluent.  Filter  No.  458  was  started  April  13,  1914,  and  receives 
settled  sewage  after  aeration  in  aerating  Tank  No.  458.  Filter  No. 
459  was  started  at  the  same  time  and  receives  a  septic  sewage  after 
aeration.  These  two  filters  were  started  at  a  rate  of  1,000,000  gallons 
per  acre  daily,  and  the  rate  gradually  increased  until  at  the  end  of  the 
year  the  rates  were  8,500,000  gallons  per  acre  daily. 

The  effluents  from  these  filters,  Nos.  457,  458  and  459,  have  been 
stable  at  all  times,  while  20  per  cent,  of  the  samples  from  Filter  No. 
449  have  been  unstable  on  account  of  the  large  amount  of  sediment 
present  in  the  filter  at  times  of  filter  "unloading."  The  average 
monthly  analyses  of  the  effluents  from  these  filters  are  shown  in  the 
following  tables.  The  results  from  the  filtration  of  aerated  sewage  in 
contact  filters  are  given  under  the  heading  of  contact  filters. 
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Effluent  from  Filter  No.  U9. 

[Parts  in  100,000.] 


i 

Ammonia. 

o 

a 

NiTRO-            "S 

iS 

Quantity 

ALBUMI- 

O 

GEN   AS 

Fi 

O 

applied. 
Gallons 

NOID. 

Z 

3 
3 

>> 

fefe 

Date. 

>. 

a 

per  Acre 

J3 

c 

? 

§ 

a 

c 

Daily. 

3 

u 
3 

"o 

6 

"3 
o 

i-2 

a 

2 
"3 

2 

i 

*(m 

3 

H 

U 

£ 

H 

M 

O 

s 

S         O 

*<! 

PQ 

1913. 

December, 

8,767.000 

3.3 

.42 

3.0313 

.3385 

.1225 

.7805 

11.25 

0.71 

.0208    2.21 

17.0 

17,000 

1914. 

January,  . 

5,555,000 

3.2 

.34 

2.5000 

.2943 

.1240 

.5433 

9.53 

0.92 

.0120     1 

69 

12.6 

74,000 

Februarv, 

6,000,000 

3.1 

.36 

1.7375 

.2600 

.1490 

.6125 

8.70 

1.67 

.0085     1 

83 

10.4 

345,000 

March, 

5,308,000 

2.5 

.36 

i  1.4325 

.2820 

.1195 

.5918 

8.10 

1.06 

.0070     1 

93 

8.4 

136,000 

April, 

3,462,000 

3.7 

.32 

j  2.6767 

.2700 

.1467 

.6580 

11.53 

0.54 

.0200     1 

75 

15.7 

240,000 

May, 

5,538,000 

2.6 

.37 

2.3000 

.1788 

.1010 

i  .3813 

11.50 

0.46 

.0075     1 

61 

11.9 

100,000 

June, 

6,615,000 

2.1 

.36 

!  1.3175 

.1723 

.0800 

.3673  i  10.75 

0.97.  .0170  !  1 

34 

9.7 

75,000 

July, 

8,148,000 

I  1.8 

.33 

■  1.3000 

.1332 

.0812 

.3036 

12.68 

1.14  1  .0207,1  1 

48 

9.5 

1,300,000 

August,     . 

9,462,000 

2.3 

.32 

'  1.3900 

.1385 

.0875 

1  .3065 

16.15 

1.31    .0245  i  1 

08 

9.9 

1,150,000 

September, 

9,874,000 

2.3 

.31 

0.4800 

.1424 

.0824 

.2782 

10.88 

1.64    .0166     1 

22 

6.4 

195,000 

October,   . 

9,879,000 

2.6 

.27 

i  0.6550 

.0965 

.0650 

.2343 

6.60 

0.90    .0025  1  1 

31 

4.9 

230,000 

November, 

1  8,669,000 

2.5 

.30 

!  4.2550 

.1905 

.1575 

.4058 

10.25 

0.47    .0020  1  1 

66 

19.4 

236,000 

Average, 

7,273,000 

2.7 

.34 

1.9230 

.2081 

.1097 

.4553 

10.66 

0.98 

.0133     1.60 

11.3 

341.500 

Effluent  from  Filter  No.  4^7,  receiving  Chemically  Precipitated  Sewage. 


1914. 

March, 

1,000,000 

1.4 

.23 

2.3325 

.1735 

.0805 

.3488 

7.25 

0.29 

.0105 

1.38 

10.2 

- 

April, 

2,154,000 

1.2 

.19 

2.0375 

.1370 

.0740 

.3443 

8.95 

0.81 

.0104 

0.90 

8.6 

360,000 

May, 

4,668,000 

2.6 

.21 

1.9625 

.2163 

.1155 

.4783 

11.80 

0.66 

.0098 

1.59 

9.7 

180,000 

June, 

5,615,000 

1.2 

.19 

0.9450 

.1020 

.0690 

.2010 

10.25 

1.03 

.0185 

,  0.80 

7.3 

40,000 

July, 

6,000,000 

0.9 

.24 

1.5490 

.0952 

.0704 

.1922 

14.84 

1.17 

.01.34 

0.87 

10.8 

286,500 

August, 

1  6,249,000 

2.4 

.24 

1.6563 

.1400 

.0840 

.3205 

15.00 

0.89 

.0125 

0.92 

12.6 

150,000 

September, 

i  6,988,000 

1.8 

.22 

1.4760 

.1528 

.0720 

.3170 

11.48 

1.10 

.0108 

0.94 

9.6 

90,000 

October,    . 

7,437,000 

1.3 

.20 

0.9638 

.0825 

.0580 

.1505 

7.35 

0.66 

.0025 

0.81 

6.0 

120,000 

November, 

6,899,000 

2.1 

.23 

3.5650 

.1460 

.1040 

.3238 

7.60 

0.46 

.0023 

!  1.28 

15.4 

160,000 

Average 

5,223,000 

1.7 

.18 

1.8320 

.1384 

.0808 

.2974 

10.50 

0.79 

.0101 

1.05 

10.0 

173,300 

Effluent  from 

Filter  No. 

458. 

1914. 

April, 

1,000,000 

3.3 

.43 

3.7013 

.3100 

.1820 

.6920 

8.20 

0.01 

.1345 

1.62 

16.7 

1,840,000 

May, 

1,194,000 

13.3 

.35 

2.1000 

.1963 

.1140 

.3878 

11.85 

0.87 

.1990 

1.53 

10.4 

350,000 

June, 

1,785,000 

'l.6 

.50 

1.6100  1  .1313  1  .0985 

.2560  1  12.98 

1.14 

.0415 

1.11 

8.3 

880,000 

Julv. 

3,135,000 

1.1 

.32 

0.9130  i  .0972  1  .0728 

.2218    16.44 

j  1.51 

.0310 

1.06 

6.6 

180,000 

August,     . 

5,163,000 

1  2.4 

.35 

1.5900    .1280    .0875 

.3035    21.95 

1.85 

.0220 

1.07 

8.5 

10,000 

September, 

7,948,000 

3.1 

.32 

1.1600  '  .1752    .0912 

.3494    15.72 

2.04 

.0178 

1.39 

5.4 

50,000 

October,    . 

8,130,000 

1.5 

.32 

0.7650  1  .1180    .0815 

.2765    11.80 

2.09 

.0085 

1.28 

4.3 

105,000 

November, 

8,266,000 

2.9 

.31 

1.2488  :  .1310    .0815 

.2830      8.85 

1.40 

.0050 

1.31 

6.4 

120,000 

Average, 

4,578,000 

2.4 

.36 

1.6360  j  .1609 

.1011 

.3462 

13.47 

1.36 

.0574 

1.30 

8.3 

441,900 

No.  34.1 
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Effluent  from  Filter  No.  459. 

[Parts  in  100,000.] 


Quantity 
applied. 

Gallons 

por  Acre 

Daily. 

Ap- 
pear- 
ance. 

Ammonia. 

a 
2 

2 

a 
1 
O 



1 

§ 
o 
o 

a 

6 

>> 

1 
1 
< 

!3 

ALBUMI- 
NOID. 

gen  as 

3 

Date. 

1 

3 

"3 
1 

i 

a 

1 

P.-S 

1914. 

April, 

1,000,000 

3.8 

.48 

4.6575 

.2890 

.2290 

.6590 

12.80 

0.02 

.0780 

1.86 

19.6 

1,600,000 

May, 

1,194,000 

3.8 

.36 

2.8125 

.2175 

.1500 

.4358 

13.10 

0.86 

.3950 

1.79 

14.3 

370,000 

June, 

1,785,000 

1.6 

.31 

1.2500 

.1398 

.0925 

.2975 

13.60 

1.43 

.0325 

1.21 

7.9 

330,000 

July, 

3,016,000 

1.6 

.32 

1.1970 

.1272 

.0828 

.3204 

15.60 

1.66 

.0270 

1.26 

7.8 

600,000 

August,    . 

5,129,000 

2.4 

.35 

1.5038 

.1543 

.0890 

.3335 

18.65 

2.03 

.0265 

1.22 

8.4 

360,000 

September, 

7,846,000 

2.6 

.31 

0.8160 

.1404 

.0832 

.3060 

13.76 

2.21 

.0124 

1.39 

5.4 

34,000 

October,   . 

8,847,000 

1.8 

.35 

1.1138 

.1210 

.0830 

.2748 

11.35 

1.83 

.0095 

1.48 

6.1 

29,000 

November, 

8,237,000 

2.8 

.31 

1.3200 

.1260 

.0830 

.2663 

8.95 

1.27 

.0093 

1.32 

7.8 

38,000 

Average, 

4,632,000 

2.5 

.35 

1.8338 

.1644 

.1116 

.3617 

13.48 

1.41 

.0738 

1.44 

9.7 

420,100 

Operation  of  Trickling  Filters. 
Filters  Nos.  135,  136,  2^8,  360,  452,  453,  454  and  455. 

During  1914  twelve  trickling  filters  were  in  operation  at  the  station. 
Two  of  these  filters,  Nos.  135  and  136,  have  been  in  operation  fifteen 
years;  Filter  No.  248,  ten  years;  and  Filter  No.  360  has  been  operated 
continuously  for  about  six  years.  All  of  these  filters  received  during 
the  year  sewage  clarified  by  settling.  The  trickling  filters  receiving 
aerated  and  chemically  precipitated  sewage  are  described  in  another 
section.  Filters  Nos.  452  and  455,  inclusive,  were  started  during  1913, 
to  determine  at  what  rates  trickling  filters  of  different  depths  must  be 
operated  in  order  to  obtain  effluents  of  equal  quality.  The  results 
obtained  with  these  four  filters  are  given  in  a  following  section. 

Filters  Nos.  135,  136  and  248  are  each  constructed  of  broken  stone 
of  such  size  that  all  the  pieces  will  pass  through  a  screen  with  a  1-inch 
mesh,  40  per  cent,  through  a  screen  with  a  ^-inch  mesh  and  only  4 
per  cent,  through  a  screen  with  a  J-inch  mesh.  Each  of  these  filters  is 
2  0  0  0  0"  of  an  acre  in  area.  Filters  Nos.  135  and  136  are  each  10 
feet  in  depth,  and  were  first  put  into  operation  in  November,  1899; 
Filter  No.  248,  first  put  into  operation  in  May,  1904,  was  8  feet  in 
depth  up  to  Jan.  6,   1911,  when  the  depth  was  decreased  to  6  feet. 
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Filter  No.  360,  first  put  into  operation  in  November,  1908,  is  square 
in  section,  has  a  superficial  area  of  rouTro  of  an  acre  and  is  con- 
structed of  8  feet,  9  inches  in  depth  of  pieces  of  broken  stone  having  a 
mean  diameter  between  1  and  2  inches.  As  originally  constructed,  the 
stone  was  held  in  place  by  open  cobwork  sides,  but  on  December  1  the 
sides  of  the  filter  were  closed.  The  sewage  applied  is  uniformly 
distributed  over  the  surface  of  each  of  these  filters  by  automatic 
tipping  basins  discharging  into  perforated  pans.  Filters  Nos.  135  and 
136  were  operated  seven  days  each  week  with  a  rest  of  one  hour  each 
morning  and  afternoon,  while  Filters  Nos.  248  and  360  were  operated 
continuously  six  days  each  week  and  allowed  to  rest  on  Sunday. 
Filters  Nos.  135  and  248  were  operated  at  rates  of  approximately 
2,000,000  gallons  per  acre  daily  throughout  the  year.  Filter  No.  136 
was  operated  at  a  rate  of  approximately  1,000,000  gallons  per  acre 
daily  throughout  the  year.  Filter  No.  360  was  operated  at  a  rate  of 
2,000,000  gallons  per  acre  daily  up  to  March  1,  and  thereafter  at  a 
rate  of  1,000,000  gallons  per  acre  daiiy. 

The  effluents  from  the  deep  filters,  Nos.  135  and  136,  were  highly 
nitrified,  and,  with  the  exception  of  two  doubtful  samples,  were 
entirely  stable  throughout  the  year.  The  effluents  from  Filters  Nos. 
248  and  360  were  also  well  nitrified,  but  occasionally  putrescible.  As 
explained  in  previous  reports,  the  underdrain  system  of  Filter  No.  360 
is  divided  into  three  distinct  collecting  areas  of  equal  size,  and  analyses 
of  the  effluent  from  each  of  these  sections,  as  well  as  the  average 
effluent  from  the  entire  filter,  are  shown  in  the  accompanying  tables:  — 


Average  Analyses. 

Effluent  from  Filter  No.  135. 

[Parts  in  100,000.] 


Appear- 

Ammonia. 

a 
2 

Nitrogen 

■6 

a 

3 

Quantity 

ance. 

ALBUMINOID. 

AS 

O 

applied. 

fe® 

a 

iz; 

o.« 

Gallons 
per  Acre 

"3 

^ 

1 

d 

a 

1 

i 

o 

a 

'3 

|(3 

Daily. 

1 

"3 

o 

a 

1 « 

3 
O 

1 

o 

3 

< 

1,868,000 

1.7 

.31 

1.0505 

.2367 

.1377 

.4582 

12.90 

2.61 

.0800 

1.90 

4.7 

118,100 

Effluent  from  Filter  No.  136. 


,000       1.8       .29        .8660     .2460     .1233  [i  .4753     12.52  I     2.81      .0465       2.07        4.2 


139,000 
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Average  Analyses  —  Concluded. 

Effluent  from  Filter  No.  248. 

(Parts  in  100,000.1 


Appear- 
ance. 

Ammonia 

Quantity 
applied. 

ALBtJMINOID. 

Gallons 

^ 

o 

per  Acre 

•a 

3 

Daily. 

3 

o 

s 

1 

s 

H 

O 

(=. 

vn 

hi 

1.955,000 

2.5 

.38 

1.9440 

.4384 

.2208 

Nitrogen 

AS 


1.38     .0401 


3.01 


10.9 


.2-2 


766,300 


Effluent  from  Filter  No.  360  {Section  A). 

- 

2.8  ^ 

.36 

1 
1  1.9542  1  .3571 

1             11 
.2040      .6964     13.12   j    1.93 

.0343 

2.50 

8.6 

536.700 

Effluent  from  Filter  Xo.  S60  {Section  B). 

- 

2.8  ' 

.36 

1.7833      .3575     .2073  i 

.6904 

13.20 

1.76     .0346 

2.35  1 

1 

9.2 

423.300 

Effluent  from  Filter  No.  360  {Section  C). 

- 

2.7 

.37 

1             1             1'             '             '1             1 
1.8667     .3642  '  .2210  ''  .7184  '  13.22  "    1.80  j  .0610 

2.45 

8.8 

516,700 

Effluent  from  Filter  No.  360  {Entire  Filter). 

1.132.000 

2.7 

1 

.36 

1.8680 

.3596 

.2108   1  .7018  1  13.18  |j    1.83 

.0433 

2.43 

8.9 

492,200 

A  Study  of  Depth  of  Filter  Material  ix  Coxnectiox  with 
Trickling  Filter  Efficiexcy. 
The  maximum  results  in  efficiency  of  purification  and  volum^  of 
sewage  purified  in  trickling  filter  sewage  purification  are  obtained 
when  the  filter  is  of  considerable  depth  and  is  constructed  of  com- 
paratively fine  material.  There  is  undoubtedly  a  maximum  depth 
be^'ond  which  the  additional  efficiency  obtained  is  not  commensurate 
with  the  additional  cost  of  construction  and  which  interferes  with 
filter  aeration,  and  a  minimum  depth  below  which  economical  rates 
of  filtration  cannot  be  maintained.  In  co-ordination  with  the  depth, 
a  filter  material  should  be  selected  that  will  have  the  greatest  efficiency 
at  that  depth  when  the  filter  is  operated  at  economical  rates  and  yet 
be  coarse  enough  to  preclude  clogging  of  the  filter  and  if  possible 
surface  pooling. 
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During  a  period  of  sixteen  years,  broken  stone  trickling  filters  have 
been  operated  at  the  station,  constructed  with  depths  of  material 
varying  from  4  to  10  feet  and  with  stone  varying  from  1  inch  to  6 
inches  in  diameter.  The  rates  of  operation  have  varied  from  250,000 
to  10,000,000  gallons  per  acre  daily.  Three  of  these  filters,  already 
discussed  in  these  reports,  5,  8  and  10  feet  in  depth  and  operated  for 
periods  of  five,  seven  and  fifteen  years,  respectively,  gave  average 
rates  and  results  during  these  periods  of  operation  as  shown  in  the 
following  table :  — 


Table  No.  1.  —  Average  Rates  and  Results. 


Filter  Number. 


Depth 
(Feet). 


Period  of 

Operation 

(Years). 


Average 
Rate. 

Gallons 

per  Acre 

Daily. 


Nitrates 
(Parts  in 
100,000). 


Per  Cent. 

of  Samples 

Stable. 


247, 
248, 
135, 


1,465,000 
1,630,000 
2,000,000 


0.97 
1.59 
2.10 


44 
93 
99+ 


These  three  filters,  used  for  various  studies  of  trickling  filter  purifica- 
tion, received  at  different  times  sewage  of  varying  strength,  and  hence 
the  results  in  regard  to  purification  and  stability  of  effluents  are  not 
strictly  comparable  with  their  rates  of  operation.  However,  the 
table  shows  that  with  the  sewage  applied,  the  5-foot  filter  was  operated 
at  a  rate  altogether  too  high  to  obtain  suitable  stability  of  effluent; 
that  the  8-foot  filter  gave  fairly  satisfactory  results  even  at  the  high 
average  rate  maintained,  and  that  the  10-foot  filter  could  have  been 
operated  at  a  much  higher  rate  and  still  have  produced  a  stable 
effluent. 

On  May  1,  1913,  four  new  trickling  filters  were  put  into  operation 
at  the  station  to  study  this  point,  namely,  to  determine  at  what  rates 
filters  constructed  of  different  depths  and  of  the  same  material  must 
be  operated  in  order  to  obtain  effluents  of  equal  quality.  Each  of 
these  filters  is  constructed  of  pieces  of  broken  stone  between  f  inch 
and  1^  inches  in  size.  Filter  No.  452  is  4  feet  in  depth;  Filter  No. 
453,  6  feet;  Filter  No.  454,  8  feet;  and  Filter  No.  455,  10  feet.  The 
sewage  applied  to  each  has  been  clarified  by  sedimentation.  We  have 
attempted  to  operate  each  filter  at  such  a  rate  that  the  effluents  will 
contain  about  1.5  parts  per  100,000  nitrates,  this  being  the  amount  of 
nitrification  which  previous  experience  at  the  station  has  shown  to 
be    necessary    in    order    to    insure    stable    effluents    in    trickling    filter 
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purification  of  Lawrence  sewage.  Each  filter  was  operated  at  first  at 
a  rate  of  1,000,000  gallons  per  acre  daily.  On  Aug.  15,  1913,  the  two 
deep  filters,  Nos.  454  and  455,  were  producing  well-nitrified  efl3uents, 
and  the  rate  of  each  was  increased  to  1,250,000  gallons  per  acre  daily. 
As  the  two  shallow  filters  had  not  up  to  this  time  given  satisfactory 
results,  the  rate  of  No.  452,  the  4-foot  filter,  was  reduced  to  500,000 
gallons  and  that  of  No.  453,  the  6-foot  filter,  to  800,000  gallons  per  acre 
daily  and  later  to  140,000  and  200,000  gallons  per  acre  daily,  respectively. 
Even  at  these  low  rates,  however,  the  effluents  from  these  two  shallow 
filters  did  not  average  up  to  the  required  standard  of  stability  and  nitri- 
fication. Nitrification  in  the  deep  filters  continued  to  increase,  and 
during  October  and  the  early  part  of  November  the  rate  of  the  8-foot 
filter  was  gradually  advanced  to  2,000,000  gallons  per  acre  daily,  and 
that  of  the  10-foot  filter  to  2,500,000  gallons  per  acre  daily. 

The  average  rates  of  operation  and  analysis  of  the  effluent  from  each 
filter  during  this  first  year  are  given  in  the  following  table.  In  this 
table  the  percentage  of  stability  given  to  the  effluents  of  the  shallow 
filters  is  due  to  the  fact  that  during  a  considerable  portion  of  this 
period  they  were  being  operated  at  rates  much  lower  than  the  averages 
given  in  the  table. 


Table  No.  2.  —  Average  Analyses. 
Effluent  from  Filter  No.  452  (4  Peet  in  Depth). 

[Parts  in  100,000.] 


Quantity 

Ammonia. 

Chlorine. 

Nitrates. 

Oxygen 
consumed. 

applied. 

Free. 

ALBUMINOID. 

Per  Cent. 

of  Samples 

Stable. 

Gallons 

per  Acre 

Daily. 

Total. 

In 

Solution. 

637,100 

1.4083 

.2858                .1947 

14.33 

1.08 

1.98 

83 

Effluent  from  Filter  No.  453  (6  Feet  in  Depth) . 


798,000 


1.3442 


.1958 


.1467 


14.23 


1.04 


1.37 


90 


Effluent  from  Filter  No.  4^4  (3  Feet  in  Depth). 


1,231,300 


.2168 


.1560 


14.14 


1.53 


1.65 


99+ 


Effluent  from  Filter  No.  455  (10  Feet  in  Depth). 


1,355,300 


0.9833 


.2533 


.1773 


13.87 


1.85 


99+ 
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Early  in  1914  these  filters  reached  a  condition  of  equal  biological 
activity,  and  it  was  possible  to  so  adjust  their  rates  that  practically 
equal  effluents  were  obtained.  The  results  for  this  year  are  shown  in 
Table  No.  3. 

Table  No.  4  is  of  interest  in  showing  the  lower  nitrification  and 
stability  of  effluent  of  the  two  shallower  filters  when  operated  at 
rates  considerably  higher  than  the  yearly  average. 


Table  No.  3.  —  Average  Chemical  Analyses  from  December,  1913,  to  September, 

1914,  inclusive. 

Effluent  from  Filter  No.  452  {4  Feet  in  Depth). 

[Parts  in  100,000.] 


Quantity 

Ammonia. 

Chlorine. 

Nitrogen  as 

applied. 

Free. 

ALBUMINOID. 

Oxygen 
consumed. 

Per  Cent, 
of 

Gallons 

per  Acre 

Daily. 

Total. 

In 
Solution. 

Nitrates. 

Nitrites. 

Samples 
titable. 

309,000 

1.7300 

.2779 

.1845 

12.68 

1.62 

.0062 

1.76 

88 

Effluent  from  Filter  No.  4BS  (6  Feet  in  Depth). 


584,000        1.2417  .2671 


.1653 


12.78 


1.72 


.0121 


1.67  93 


Effluent  from  Filter  No.  4S4.  (8  Feet  in  Depth). 


2,047,000         1.2854  .3421 


12.48 


1.60 


.0128 


2.07  90 


Effluent  from  Filter  No.  455  (10  Feet  in  Depth). 


3,971,000        1.6063  .3588 


.2453 


12.88 


1.69 


.0078 


2.34  81 


Table  No.  4.  —  Average  Chemical  Analyses  for  Two  Months  with  Higher  Rates 

of  Filtration. 

Effluent  from  Filter  No.  452. 

[Parts  in  100,000.] 


Quantity 

Ammonia. 

Chlorine. 

Nitrogen  as 

Oxygen 
consumed. 

applied. 

Free. 

ALBUMINOID. 

Per  Cent, 
of 

Gallons 

per  Acre 

Daily. 

Total. 

In 
Solution. 

Nitrates. 

Nitrites. 

Samples 
Stable. 

524,000 

2.6250 

.3425 

.2320 

1       13.00 

0.94 

.0070 

2.00 

56 

Effluent  f 

rom  Filter  No.  453. 

721,000 

1.9500 

.3300 

.2200 

\                  '1 

1       12.70      !|        1.21 

.0070      1 

1.88 

67 
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In  the  operation  of  these  filters  it  has  been  assumed  that  the  amount 
of  nitrification  is  at  least  an  approximate  measure  of  the  quality. 
To '  show  this  more  fully,  the  amount  of  oxygen  absorbed  by  each 
eflfluent  was  determined  weekly  during  the  last  half  of  the  year. 
Portions  of  the  effluents  diluted  with  suitable  amounts  of  distilled 
water  were  incubated  twenty-four  hours  at  70°  F.  in  closed  bottles, 
and  the  decrease  in  dissolved  oxygen,  nitrates  and  nitrites  determined. 
Three-fourths  of  the  nitrite  oxygen  and  five-sixths  of  the  nitrate 
oxygen  was  assumed  to  be  available. 

The  average  results  are  shown  in  the  following  table:  — 


Oxygen  Absorbed  by  Effluents. 

Effluent  from  Filter  No.  4S2. 

[Parts  in  100,000.] 


Dissolved 
Oxygen. 

Oxygen  from 
Nitrates. 

Total 
Oxygen. 

.86 

.29 

1.15 

Effluent  from  Filter  No.  4oS. 

.62 

# 

.51 

1.13 

Effluent  from  Filter  No.  454. 

.50 

.47 

0.97 

Effluent  from  Filter  No.  455. 

.84 

.48 

1.32 

In  the  effluents  from  these  filters,  while  the  nitrates  are  nearly  equal, 
the  albuminoid  ammonia  and  oxygen  consumed  from  permanganate  are 
higher  in  the  effluents  from  the  last  two  fflters,  and  they  might  at 
first  be  considered  of  poorer  quality,  but  the  oxygen  absorbed  by  each 
is  nearly  equal,  showing  that  the  amount  of  nitrification  is  a  ready  and 
reasonably  accurate  method  of  comparing  the  quality  of  effluents  from 
similar  filters.  Speaking  generally,  the  final  measure  of  the  quality  of 
an  effluent  is  determined  by  the  amount  of  oxygen  it  will  abstract  from 
the  body  of  water  into  which  it  is  turned. 


Conclusions. 
All   of   these   filters   are   constructed   of   comparatively   fine   broken 
stone  averaging  about   1   inch  in  diameter,   and  they  are,  of  course, 
operated  under  ideal  conditions,  that  is,  under  such  supervision  and 
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care  as  it  is  almost  impossible  to  actually  duplicate  in  practice.  This 
does  not  affect  their  comparative  results,  however.  Judging  from  these 
results,  the  deeper  filters  are  much  more  economical  than  the  shallower 
filters  as  they  allow  greater  rates  foot  for  foot.  The  maximum  average 
rate  of  filtration  per  foot  of  depth  with  filters  of  the  depths  studied, 
with  equal  nitrification  and  stability  of  effluent,  during  1914,  was  as 
shown  in  the  following  table.  In  this  table  are  also  presented  figures 
showing  what  probably  will  be  the  average  rate  of  filtration  per  foot 
in  depth  with  these  filters  after  they  have  been  in  operation  for  a 
longer  period.  It  is  evident  from  these  figures  and  those  in  Table  No. 
3  that  the  rates  of  filtration  that  can  be  maintained  increase  much 
faster  than  the  depths. 

Table  No.  5.  —  Gallons  filtered  per  Acre  Daily  per  Foot  of  Filter  Depth  with 
Equal  Nitrification  and  Stability  Results. 


With  a  4-foot  filter, 
With  a  6-foot  filter, 
With  an  8-foot  filter, 
With  a  10-foot  filter, 


According  to 
1914  Rates. 


85,000 
100,000 
225,000 
370,000 


According 

to  Probable 

Rates  over  a 

Considerable 

Period. 


100,000 
125,000 
200,000 
300,000 


In  Table  No.  6  figures  are  given  showing  the  actual  increase  in 
volume  of  sewage  per  acre  that  can  be  filtered  daily  for  each  foot  in 
depth  additional  above  6  feet  and  above  8  feet  in  depth,  that  is, 
judging  simply  from  these  1914  results.  Further  studies  of  these  filters 
and  others  of  coarser  material  might,  and  probably  would,  change 
these  figures  considerably,  but  in  certain  previous  work  with  trickling 
filters  at  Lawrence,  this  remarkable  increase  of  efficiency  in  rate  purifi- 
cation of  the  deeper  filters  holds  true. 


Table  No.  6.  —  Actual  Increase  in  Volume  of  Sewage  per  Acre. 


Gain  in  Actual  Rates  op  Filtration  per  Acre  for  Each  Foot. 


Above  6  feet  in  depth. 
Above  8  feet  in  depth. 


Gallons  per 
Acre  D^ly. 


550,000 
750,000 
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Stability  of  Effluents  from  Trickling  Filters 

191/^} 

Filter  Number. 

Depth 
of  Filter 
(Broken 
Stone) 
(Feet). 

Nitrates 

(Parts  per 

100,000). 

Per  Cent,  of  Samples. 

Putrescible. 

Doubtful. 

Stable. 

135 

10.0 

2.61 

0.0 

4.8 

95.2 

136,   . 

10.0 

2.81 

0.0 

0.0 

100.0 

248,    . 

6.0 

1.38 

28.6 

2.4 

69.0 

248,2 

6.0 

1.38 

17.7 

0.0 

82.3 

360  A, 

8.0 

1.93 

26.2 

2.4 

71.4 

360B, 

8.0 

1.76 

28.6 

0.0 

71.4 

360C, 

8.0 

1.80 

26.2 

2.4 

71.4 

360,2 

8.0 

0.98 

17.7 

2.2 

80.1 

449,5 

10.0 

0.01 

83.3 

0.0 

16.7 

449,    . 

10.0 

0.98 

10.0 

10.0 

80.0 

452, 

4.0 

1.62 

12.2 

0.0 

87.8 

453. 

6.0 

1.72 

7.3 

0.0 

92.7 

454, 

8.0 

1.60 

9.8 

0.0 

90.2 

455, 

10.0 

1.69 

12.2 

7.3 

80.5 

457, 

10.0 

0.66 

0.0 

0.0 

100.0 

458, 

10.0 

1.36 

0.0 

0.0 

100.0 

459, 

10.0 

1.41 

0.0 

0.0 

100. 0 

1  Putrescibility  is  determined  by  incubating  a  sample  in  a  full,  tightly  stoppered  bottle  at  80'  F.  If  no 
odor  or  blackening  of  sample  is  noted  within  five  days,  sample  is  recorded  as  stable.  If  odor  is  produced 
without  blackening,  sample  is  recorded  as  doubtful.     Both  odor  and  blackening  indicate  putrescibility. 

2  After  settling.  '  Applied  aerated  sewage. 


Operation  of  Contact  Filters. 

Contact  Filters  Nos.  175  and  J^21  to  428,  inclusive,  and  Secondary 
Contact  Filters  Nos.  443  and  456. 

During  1914  eleven  different  contact  filters  were  operated,  one  of 
which,  No.  175,  has  been  in  operation  for  about  fourteen  years  in  a 
study  of  permanency;  eight  were  started  during  1911  in  a  comparative 
study  upon  the  effect  of  different  methods  of  operation;  and  one  filter 
was  started  during  1912  as  a  secondary  contact  filter,  receiving  the 
effluent  from  another  contact  filter.  Another  filter  was  started  during 
the  year  to  study  the  effect  on  loss  of  open  space  of  sewage  which  had 
been  clarified  by  treatment  in  the  slate  aerating  tanks. 

Filter  No.  175,  first  put  into  operation  in  June,  1901,  is  constructed 
of  coke  of  such  size  that  all  will  pass  through  a  sieve  having  a  1-inch 
mesh,  75  per  cent,  through  a  sieve  having  a  ^-inch  mesh  and  practi- 
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cally  none  through  a  sieve  with  a  |^-inch  mesh.  This  filter  has  always 
received  sewage  that  has  passed  through  a  coke  or  coal  strainer,  being 
filled  once  daily  in  one  dose,  stands  full  two  hours  before  draining  and 
is  allowed  to  rest  every  sixth  week.  At  the  end  of  1911,  on  account  of 
clogging,  the  filter  was  emptied,  the  material  washed  and  replaced. 
The  depth  of  filter  material  was  now  49  inches  and  the  open  space 
about  58  per  cent.  As  stated  previously,  this  filter  has  always  been 
operated  for  five  weeks  and  then  allowed  to  rest  for  one  week.  Capac- 
ity tests  before  and  after  resting  show  that  the  average  gain  in  open 
space  during  resting  was  about  4  per  cent.,  equal  in  volume  of  sewage 
treated  daily  to  about  25,000  gallons  per  acre. 

On  May  1,  the  iron  tank  having  rusted  out,  the  material  was  trans- 
ferred to  an  Akron  pipe  filter  of  the  same  dimensions  as  the  old. 

Studies  of  the  Effect  of  Methods  of  Operation  of  Contact  Filters. 
Filters  Nos.  421  to  4^8,  inclusive.  —  These  eight  filters  were  first  put 
into  operation  on  Jan.  18,  1911.  Each  is  ^o^ooo"  of  an  acre  in  area, 
is  constructed  of  33  inches  in  depth  of  pieces  of  soft  coal  clinker  having 
a  diameter  between  \  and  1\  inches,  and  is  operated  with  settled 
sewage.  The  difference  in  the  methods  of  operating  these  filters  is 
shown  in  the  following  table:  — 


Filter 
Number. 


Method  of  Filling. 


Contact 
Period 
(Hours). 


Number 

of  Cycles 

Daily. 


421 
422 
423 
424 
425 
426 
427 
428 


Rapidly  from  surface 

Rapidly  from  surface 

Rapidly  from  surface, 

Rapidly  from  surface, 

Rapidly  from  surface 

Rapidly  from  surface, 

Rapidly  from  bottom 

Slowly  from  surface,  with  distributor  12  inches  above  surface, 


In  this  series  of  eight  filters,  therefore,  comparative  studies  are  being 
made  of  the  effect  of  different  details  of  operation.  In  Filters  Nos. 
421  to  424,  inclusive,  the  effect  of  contact  periods  varying  from  one 
to  eight  hours  in  length  is  being  studied  on  filters  operated  for  one 
cycle  daily;  in  Filters  Nos.  424,  425  and  426  the  effect  of  operating 
filters  one,  two  and  three  complete  cycles  daily  is  being  compared;  and 
in  Filters  Nos.  424,  427  and  428  we  have  a  comparison  of  the  effect  of 
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different  methods  of  applying  the  sewage  to  filters  which  are  other- 
wise operated  in  the  same  manner. 

The  differences  in  the  degree  of  purification  due  to  methods  of 
operation  are  relatively  small  and  not  always  constant,  so  that  only 
the  general  tendency  of  the  differences  will  be  mentioned.  ^Yhat 
difference  there  has  been  in  the  purification  in  the  four  filters  having 
different  periods  of  contact  has  been  in  favor  of  the  longer  contact. 
In  the  three  filters  with  the  different  number  of  cycles  there  has  been 
practically  no  difference  in  the  degree  of  purification  as  judged  from 
the  analyses  and  from  stability  tests.  The  most  decided  differences  in 
results  are  shown  by  the  filters  which  are  filled  in  different  ways.  As 
in  other  years  the  best  results  were  obtained  from  the  filter  filled 
slowly  from  the  surface  by  a  distributing  device  which  aerated  the 
sewage.  The  next  best  results  were  obtained  by  rapidly  filling  from 
the  surface,  and  the  poorest  by  filling  rapidly  from  the  bottom.  In 
general,  the  different  methods  of  operation  appear  to  have  made 
relatively  little  difference  in  the  amount  of  suspended  matters  accumu- 
lating within  those  filters  which  were  filled  only  once  a  day.  At  the 
end  of  the  year  Filter  No.  422  had  lost  33  per  cent,  of  its  original 
capacity,  Filter  No.  421  had  lost  39  per  cent.,  Filters  Nos.  423  and 
428  had  lost  33  and  29  per  cent.,  respectively,  and  Filter  No.  427  had 
lost  22  per  cent.  It  is  interesting  to  note,  however,  that  the  filter 
which  was  filled  from  the  bottom  lost  the  least  in  capacity.  In  the 
three  filters  which  were  filled  once,  twice  and  three  times  daily,  how- 
ever, a  decided  difference  in  the  accumulation  of  clogging  material 
may  be  noted,  Filter  No.  424,  which  was  filled  once  daily,  having  lost 
about  30  per  cent,  of  its  original  capacity  at  the  end  of  the  year, 
Filter  No.  425,  which  was  filled  twice  each  day,  having  lost  38  per 
cent.,  and  Filter  No.  426,  which  was  filled  three  times  daily,  having 
lost  about  63  per  cent.  As  to  the  distribution  of  the  clogging  matters 
within  the  filter  material,  there  was  no  difference  noticed  which  can 
be  attributed  to  the  method  of  operation,  except  that  the  lower  strata 
of  the  filter,  which  is  filled  from  the  bottom,  appears  to  have  become 
somewhat  less  clogged  than  the  corresponding  strata  of  the  other  filters 
to  which  the  sewage  was  applied  on  the  surface. 

Double  Contact  Filtration. 
Filter  No.  443,  ^oooo  of  an  acre  in  area  and  constructed  of  21 
inches  in  depth  of  broken  stone  pebbles,  all  of  which  will  pass  a  screen 
with  a  ^-inch  mesh,  43  per  cent,  through  a  screen  with  a  |-inch  mesh 
and  practically  none  of  which  will  pass  a  screen  with  a  |-inch  mesh, 
was  put  into  operation  on  April  21,   1912,   to  study  the  purification 
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resulting  from  the  treatment  of  settled  Lawrence  sewage  by  filtration 
through  two  successive  contact  filters.     The  eflfluent  from  Filter  No. 

425,  which  is  described  above,  has  been  applied  to  this  filter  at  an. 
average  rate  of  527,000  gallons  per  acre  daily,  the  filter  being  filled 
twice  each  day  and  allowed  to  stand  one  hour  before  draining.  As 
the  two  filters  are  arranged,  the  effluent  from  Filter  No.  425  falls 
about  2  feet,  striking  upon  a  dash  plate  on  the  surface  of  Filter  No. 
443,  and  flows  thence  into  the  filter,  thereby  receiving  a  certain  amount 
of  aeration  in  its  passage  from  the  primary  to  the  secondary  filter. 
Nitrification  commenced  in  the  filter  shortly  after  it  Avas  put  into 
operation,  and  the  purification,  which  was  begun  in  the  primary 
filter,  was  continued  and  carried  to  a  much  higher  stage  in  the  second- 
ary filter.  The  eflfluent  from  primary  Filter  No.  425  contained  on  an 
average  about  0.70  parts  in  100,000  nitrates,  and  80  per  cent,  of  the 
samples  collected  proved  to  be  stable.  After  passing  through  the 
secondary  filter,  however,  the  eflBuent  contained  an  average  of  1.71 
parts  in  100,000  nitrates,  and  was  stable  and  of  satisfactory  quality  at 
all  times.  The  loss  of  open  space  by  this  secondary  filter  since  it  has 
been  in  operation  was  about  36  per  cent. 

Contact  Filtration  of  Sewage  clarified  by  Aeration. 
Filter  No.  456,  a  small  filter,  constructed  of  3  feet  in  depth  of  clinker 
passing  a  1-inch  mesh  and  held  back  by  a  ^-inch  mesh  screen,  was 
put  into  operation  on  Jan.  1,  1914,  to  study  the  effect  of  clarification 
of  sewage  by  aeration  in  a  slate  tank  on  the  operation  of  contact 
filters.  Up  to  May  2  the  method  of  operation  was  two  fillings  daily 
with  two  hours'  contact  and  no  rest  every  sixth  week,  as  was  the 
method  with  the  other  contact  filters.  This  gave  a  rate  of  approxi- 
mately 1,000,000  gallons  per  acre  daily.  Since  May  2  there  have  been 
three  fillings  daily.  The  effluent  has  contained  on  an  average  0.60 
parts  in  100,000  nitrogen  as  nitrates,  and  every  sample  tested  has 
been  stable.  The  loss  of  open  space  during  the  year  has  been  22  per 
cent.  The  loss  in  Filter  No.  426,  with  three  fillings  daily  and  resting 
every  sixth  week,  during  the  first  year  of  operation  was  20  per  cent. 
After  four  years  of  operation,  the  loss  has  increased  to  63  per  cent. 
Filter  No.  456  has  given  a  better,  more  stable  effluent  than  Filter  No. 

426,  with  practically  the  same  loss  of  open  space  daring  the  first  year 
of  operation,  and  it  remains  for  longer  operation  to  show  whether  the 
loss  of  open  space  will  increase  as  fast  as  it  has  in  Filter  No.  426. 

The   average   analyses   of  the  effluents  from  these  various   contact 
filters  are  shown  in  the  following  tables :  — 
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Average  Analyses. 

Effluent  from  Filter  No.  1 75. 

[Parts  in  100.000.] 


Appear- 
ance. 

Ammonia. 

Quantity 
applied. 

albuminoid. 

d 
o 

3 

Gallons 
per  Acre 

"3 

Daily. 

1 

o 

d 

474,000 

3.0 

.30 

1.1500 

.2293 

.1663 

.4681 


12.38 


Nitrogen 

AS 


1.70 


.0640 


1.67 


S5 


9.6 


696,400 


Effluent  from  Filter  No.  421. 

260,000 

2.5 

.32 

1.1667 

.2475 

.1720 

.5172 

12.92 

0.17 

.0130 

1.59 

11.7 

864,500 

Effluent  from  Filter  No.  1^2. 

264,000 

3.0 

.31 

1.3800 

.2354 

.1817 

.4866 

12.83 

0.56 

.0164 

1.71 

11.0 

766,400 

Effluent  from  Filter  No.  423. 

284,000 

3.4 

.33 

1.6854 

.2700 

.2050 

.5760 

13.45 

0.58 

.0464 

2.00 

12.0 

789,100 

Effluent  from  Filter  No.  424. 

293,000 

3.7 

.32 

1.7042 

.2963 

.2200 

.6122 

12.97  i 

0.69 

.0526 

2.20 

12.2 

985,500 

Effluent  from  Filter  No.  4^5. 

527,000 

3.9 

.35 

1.6146 

.3023 

.2112      .5910     12.70 

0.70 

.0208 

2.14 

12.1 

976,300 

Effluent  from  Filter  No.  426. 

507,000 

3.8 

.33 

1.2740 

.2888 

.2116 

.5882 

12.98 

0.66 

.0176 

1.95 

11.6      819,100 

Effluent  from  Filter  No.  427. 

311,000 

3.8 

.33 

1.6083 

.3117 

.2447 

.6026 

13.27 

0.42 

.0368 

2.25 

13.3 

999,100 

Effluent  from  Filter  No.  428. 

296,000 

3.4 

.32 

1.5900 

.2680 

.2040 

.5408 

12.97 

0.92 

.0470 

1.93 

12.1 

664,100 
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Average  Analyses  —  Concluded. 

Effluent  from  Secondary  Filler  A'o.  44^. 

[Parts  in  100,000.] 


Appeab- 

Ammonia. 

.  1 

1 

-3 

1' 
O 

XlTBOGEX 
AS 

c 
5 
= 
8 

B 
S 

O 

"5 

5 

jj 

Quantity 
applied. 

Gallons 

per  Acre 

Daily. 

ANCE. 

ALBUMINOID. 

3 

o 
O 

1 

d 
o 

J 

s 
1 

1 

2 

i 

e 

527,000 

2.6       .32 

1.0260 

.2401 

.1786 

.4882 

13.00 

1.71 

.0455  i 

1.78 

7.3 

613,600 

Effluent  fror 

«  FOier  No.  456.  ^ 

1,091,000 

3.2       .29 

1.7475 

1 
.1860  '    .1135 

1  .4144 

11.25 

0.60 

.0137 

1.35 

13.2 

494,300 

1  Effluent  from  aerating  Tank  No.  449  applied. 


Stability  of  Effliients  from  Contact  Filters,  1914. 


Filter  Xcmber. 


175 

421 

422 

423 

424 

425 

426 

427 

428 

Secondarj'  contact  Filter  Xo.  443, 
456 


Nitrates        i 

(Parts  in 

100.000).        i    putrescible 


1.70 
.17 
.56 
.58 
.69 
.70 
.66 
.42 
.92 

1.71 
.60 


Peb  Cext.  of  Samples. 


0.0 
0.0 
0.0 
5.0 
5.0 

10.0 
5.0 

25.0 
0.0 
0.0 
0.0 


Doubtful. 


5.0 
5.0 

10.0 
5.0 

10.0 
0.0 
5.0 
0.0 
0.0 
0.0 


Stable. 


97.3 
95.0 
95.0 
So.O 
90.0 
80.0 
95.0 
70.0 
100.0 
100.0 
100.0 


Sedimentation    and    Refiltration    of    Effluent.?    from    Contact 
AND  Trickung  Filters. 

Sand  Filters  Xos.  44^  cind  444- 
During    191-i    two    experiments    upon    the    further    purification    of 
effluents    from    filters    of   coarse    material    by    sedimentation    and    re- 
filtration  were   continued.     In   one  of  these  experiments   the  effluent 
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from  trickling  Filter  No.  360  was  passed  through  a  continuous-flow 
settling  tank  and  applied  to  secondary  Filter  No.  442.  In  another, 
the  effluent  from  the  double  contact  system,  consisting  of  contact 
Filters  Nos.  425  and  443,  was  settled  and  applied  to  intermittent  sand 
Filter  No.  444. 

Sedimentation  of  Effluents. 

Since  March  1,  1912,  the  effluent  from  triclding  Filter  No.  360  has 
been  passed  through  a  settling  tank  preparatory  to  reffltration  on 
Filter  No.  442.  This  tank,  which  is  a  modified  form  of  Imhoff  tank, 
is  cylindrical,  with  a  conical  bottom  sloping  at  an  angle  of  60°,  inside 
of  which  is  a  smaller  tank  of  similar  design.  The  inner,  or  settling 
chamber,  is  provided  with  a  slot  in  the  bottom  through  which  the 
deposited  solids  pass  into  the  outer  or  digestion  chamber.  The 
effluent  from  the  trickling  filter  enters  and  flows  to  the  bottom  of  the 
inner  tank  through  a  central  pipe,  is  there  deflected  to  the  outer  rim 
of  the  tank  and  rises  slowly  to  the  top,  where  it  overflows  to  a  storage 
tank  from  which  it  is  drawn,  as  required  for  application  to  the  second- 
ary filter.  The  average  rate  of  vertical  flow  in  the  settling  tank  is 
about  0.9  inch  per  minute,  the  effluent  being  about  thirty  minutes  in 
passing  through  the  tank.  The  upper  side  of  the  central  deflector  is 
cone  shaped,  to  facilitate  the  flow  of  any  deposited  matters  toward  the 
opening  into  the  digestion  chamber.  The  outer  or  digestion  chamber 
has  a  capacity  of  about  two  and  one-half  times  the  capacity  of  the 
settling  compartment.  The  average  removal  of  suspended  matters  in 
the  tank  during  the  year,  as  shown  by  determinations  of  solids,  was 
about  63  per  cent. 

Throughout  the  year  the  effluent  from  secondary  Filter  No.  443  was 
passed  into  a  settling  tank  and  allowed  to  settle  for  one  hour  before 
being  applied  to  intermittent  sand  Filter  No.  444.  The  sludge  was 
withdrawn  from  this  tank  each  day.  The  average  removal  of  sus- 
pended matters  by  this  tank,  as  shown  by  albuminoid  ammonia  de- 
terminations, was  about  9  per  cent. 

Intermittent  Filtration  of  Settled  Effluents. 
Filters  Nos.  442  and  444  are  each  -jowo  of  an  acre  in  area,  and 
are  constructed  of  4  feet  in  depth  of  sand  of  an  effective  size  of  0.26 
millimeter.  Filter  No.  442  was  first  put  into  operation  on  March  1, 
1912,  and  received  the  settled  effluent  from  trickling  Filter  No.  360 
at  a  rate  of  400,000  gallons  per  acre  daily  throughout  the  year.  Filter 
No.  444  was  first  put  into  operation  on  April  1,  1912,  and  received  the 
settled  effluent  from  secondary  contact  Filter  No.  443  at  a  rate  of 
400,000  gallons  per  acre  daily.     The  settled  effluents  have  been  applied 
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to  each  of  these  filters  twice  daily  at  intervals  of  four  hours.  The 
principal  points  in  the  operation  of  these  two  filters  during  the  year 
were  as  follows:  the  surface  of  Filter  No.  442  was  raked  3  inches  to 
relieve  clogging,  on  February  18  and  March  2;  March  5,  the  filter  was 
rested  one  week  and  dug  over  to  a  depth  of  6  inches.  The  surface 
of  Filter  No.  444  was  raked  3  inches  on  February  18.  No  further 
treatment  of  the  surface  was  required  by  either  filter  during  the  re- 
mainder of  the  year.  As  the  contact  filter  whose  effluent  is  applied 
to  Filter  No.  444  is  allowed  to  rest  one  week  in  every  six,  it  was 
necessary  to  allow  this  filter  to  rest  during  the  corresponding  periods, 
and  the  systematic  resting  has  undoubtedly  been  very  beneficial  to  the 
work  of  the  filter  and  the  ease  with  which  it  has  been  kept  in  good 
operating  condition.  Nitrification  was  active  in  both  filters  throughout 
the  year,  and  the  effluents  were  of  excellent  quality  at  all  times. 

The  average  analyses  of  these  effluents  are  shown  in  the  following 
tables:  — 

Average  Analyses. 

Settled  Effluent  from  Trickling  Filter  No.  360  applied  to  Filter  No.  443. 

[Parts  in  100,000.] 


Appear- 
ance. 

Ammonta. 

Nitrogen 

AS 

g 

Quantitj' 

ALBUMINOID. 

u 

applied. 

S 

• 

Gallons 
per  Acre 

a 
o 

■•s 

a 

a 

m 

i 

a 

"S 

Daily. 

f; 

^ 

"d 

"o 

S 

H 

Si 

"ea 

® « 

B 

o 

o 

O 

a 

J3 

.^ 

§o 

Eh 

U 

(=^ 

H 

M 

o 

2 

iS 

d 

< 

m 

- 

2.1 

.34 

1.7125 

.2663 

.2023 

.5312 

12.90 

0.98 

.0407 

1.90 

12.1 

1,243,000 

Settled  Effluent  from  Contact  Filter  No.  443  applied  to  Filter  No.  444- 


2.3       .29      0.8530     .2103      .1540      .4053     13.33        1.79     .0456        1.44        6.9     1,006,000 


Effluent  from  Filter  No.  442. 


358,000 


0.5 

.24 

0.3554 

.0635 

- 

- 

12.70 

2.75 

.0016 

0.73 

2.6 

34,600 


Effluent  from  Filter  No.  444- 


324,000        0.4       .17      0.1029     .0399 


13.30        2.89     .0005       0.61        1.8  18,500 
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Average  Solids. 

Effluent  from  Trickling  Filler  No.  360  {Entire  Filler). 

[Parts  in  100,000.] 


Unfiltebed. 

FiLTERKD.                             1 

In  Suspension. 

1 

Total.        foss.on 
"^         Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed.     1 

Total. 

Loss  on 
Ignition. 

Fixed. 

57.7             20.0      1        37.7 

1 

1       50.6 

15.4 

35.2      1 

7.1 

4.6 

2.5 

Settled  Effluent  from  Trickling  Filter  No.  360  applied  to  Filter  No.  442. 


12.5 


34.9 


44.8 


10.7 


34.1 


2.6 


0.8 


IXTERMITTEXT     SaXD    FiLTEES     OPERATED    WITH     UXTREATED     SeWAGE. 

Filters  Nos.  1,  2,  4,  oC,  6,  9 A  and  10. 
These  seven  sand  filters  are  each  o^^tt  of  an  acre  in  area,  and  are 
situated  out-of-doors.  At  the  end  of  1914  Filters  Nos.  1,  2,  4  and  6 
had  been  operated  continuously  for  nearly  twenty-seven  years,  and 
Filters  Nos.  9A  and  10  had  been  operated  twent^'-four  and  nineteen 
and  one-half  years,  respectively.  Regular  station  sewage  without 
preliminary  clarification  has  always  been  applied  to  these  filters,  and 
for  some  years  it  has  been  the  practice  to  apply  only  as  much  sewage 
to  each  filter  as  can  be  purified  without  increasing  the  amount  of 
organic  matter  stored  within  the  filter.  Since  1893,  a  period  of  about 
twenty-one  years,  all  of  these  filters  have  been  operated  without  the 
removal  of  any  sand  from  the  surface.  The  depth  and  size  of  sand  of 
which  each  of  these  filters  is  constructed,  the  date  when  first  put  into 
operation,  the  total  volume  of  sewage  treated  upon  each  filter  since 
it  was  started,  and  the  volume  of  sewage  applied  daily  during  1914  are 
shown  in  the  following  table:  — 


Filter  Xcmbeb. 


Depth 
(Feet). 


Effective 

Size  of 

Sand 

(MUliineter). 


Date  first 
operated. 


Actual 

Volume  of 

Sewage 

applied  since 

Start 

(Gallons). 


Volume  of 

Sewage 

applied  Daily 

during  1914 

(Gallons  per 

Acre) . 


1, 
2, 
4, 

5C. 
6, 

9A, 
10, 


5 
5 


0.48 
0.08 
0.04 
0.22 
0.35 
0.17 
0.35 


Jan. 

Dec. 

Dec. 

July 

Jan. 

Nov. 

July 


10,  1888 
19,  1887 

19,  1887 

20,  1905 
12,  1888 
18,  1890 
18,  1894 


2.692,062 

1,537,871 

931,756 

706,510 

2,217,084 

2,228,539 

794,300 


47,700 
38,300 
19,2001 
47,400 
44,400 
43.600 
8,200* 


1  Three  times  each  week. 

2  There  were  32,800  gallons  per  acre  applied  daily  on  portion  of  surface  flooded. 
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During  recent  years  the  surfaces  of  Filters  Nos.  1,  5C,  6  and  9 A 
have  been  leveled  during  the  summer,  but  have  been  trenched  and 
ridged  during  the  winter.  The  surfaces  of  Filters  Nos.  2  and  4  are 
arranged  in  circular  trenches,  which  are  filled  with  coarser  sand  than 
that  of  which  the  filters  are  constructed.  The  trenches  in  Filter  No.  2 
are  1  foot  wide  and  2  feet  deep,  and  are  filled  with  sand  of  an  effective 
size  of  0.19  millimeter,  while  those  in  Filter  No.  4  are  about  14  inches 
wide  and  1  foot  deep,  and  are  filled  with  sand  of  an  effective  size  of 
0.48  millimeter,  the  surface  of  the  sand  in  the  trenches  of  each  filter 
being  below  that  of  the  remainder  of  the  filter.  The  sewage  is  applied 
to  these  trenches  of  coarser  sand  throughout  the  year,  grass  being 
permitted  to  grow  on  the  ridges.  Filter  No.  10  differs  from  the  other 
filters  in  that  no  underdrains  are  laid  beneath  the  sand,  except  im- 
mediately around  the  outlet  pipe.  A  partition  extending  3  feet  below 
the  surface  of  the  filter  separates  the  quarter  of  the  surface  which  is 
farthest  from  the  underdrains  from  the  remainder  of  the  surface,  and 
to  this  quarter  of  the  surface  the  sewage  is  applied,  the  other  three- 
quarters  of  the  surface  being  covered  with  a  layer  of  loam  8  inches  in 
depth,  except  for  a  strip  about  2  feet  wide,  extending  across  the 
filter,  which  is  left  open  to  provide  ventilation.  During  the  winter  the 
surfaces  of  all  these  filters,  except  No.  10,  have  been  protected  to  some 
extent  by  loose  board  covers  placed  over  the  trenches.  On  June  30 
this  filter  was  stopped. 

The  principal  changes  from  the  routine  operation  of  these  filters 
during  the  year  are  as  follows :  — 

Dec.  10,  1913,  the  trenches  were  covered  with  boards,  which  were 
removed  March  31,  1914.  April  6  the  trenches  were  dug  over  to  a 
depth  of  6  inches,  and  the  ridges  on  Filters  Nos.  1,  5C,  6  and  9A  were 
leveled.  The  surface  of  Filter  No.  10  was  dug  over  to  a  depth  of  6 
inches.  August  10  the  filters  were  rested  one  week  and  then  dug  over 
to  a  depth  of  6  inches.  November  25  the  surface  of  the  filters  was 
dug  over  to  a  depth  of  6  to  8  inches,  and  trenches  and  ridges  made  on 
Filters  Nos.  1,  5C,  6  and  9A.  Owing  to  high  water  in  the  Merrimack 
River,  it  was  necessary  to  close  the  outlets  of  these  filters  and  to  omit 
the  application  of  sewage  a  number  of  times  during  March  and  April, 
the  total  number  of  days  the  filters  were  out  of  operation  for  this 
reason  being  twenty-five,  and  the  longest  period  at  any  one  time  being 
six  days. 

Examinations  of  the  filters  show  that  there  has  been  no  decided 
accumulation  of  organic  matters  within  them  during  the  year,  and 
nitrification  has  been  active  in  all  of  them  throughout  the  year. 

A  large   proportion   of  the   organic   matter,   all   that  need   be   con- 
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sidered  in  the  operation  of  these  filters,  is  deposited  in  the  upper  foot 
of  sand.  The  amount  of  albuminoid  ammonia  found  in  the  first  foot 
of  sand  in  Filters  Nos.  1,  6  and  9A  about  the  first  of  July  each  year 
for  the  last  seven  years  is  shown  in  the  following  table.  There  appears 
to  have  been  a  considerable  increase  in  stored  organic  matter  in 
Filters  Nos.  1  and  6,  while  a  state  of  equilibrium  exists  in  Filter 
No.  9A. 

The  average  analyses  of  the  effluents  from  these  fflters  are  shown  in 
the  following  table:  — 

Average  Analyses. 

Effluent  from  Filter  No.  1. 

[Parts  in  100,000.] 


Quantity 
applied. 

Tempera- 
ture (De- 
grees F.). 

Length  of 

Time 

Sewage 

remained 

on 

Surface 

(Minutes). 

Appear- 
ance. 

Amm  onia. 

i 

o 

Nitrogen 

AS 

8 

a 

a 
8 

C3 

6 

o 
Id 
a 
O 

Gallons 
per  Acre 
t  Daily 

for  Six 
Days  in  a 

Week. 

o 
5Q 

CI 

o 

6 

1 
1 

.1 

47,700 

59 

53 

22 

0.2 

.14 

.3923 

.0410 

12.20 

3.92 

.0007 

.45 

10,600 

Effluent  from  Filter  No.  2. 


38,300 


59 


52 


47 


0.0 

.10 

.0469 

.0211 

12.03 

3.49 

.0001 

.32 

575 


Effluent  from  Filter  No.  4- 


19,200 


60 


23 


0.0 

.06 

.0070 

.0156 

11.03 

4.11 

.0001 

.22 

590 


Effluent  from  Filter  No.  5C. 


47,400  59        54 


30 


0.3 

.15 

.3780 

.0418 

11.63 

3.99    .0002 

.45 

,600 


Effluent  from  Filter  No.  6. 


44,400  59        54 


33  0.1       .12       .2777     .0419      11.90      3.84    .0004      .38      12,600 


Effluent  from  Filter  No.  9 A. 


43,600  59 


54 


82 


0.1 

.19 

.6452 

.0398 

12.25 

3.22 

.0002 

.52 

3,400 


Effluent  from  Filter  No.  10.  * 


1,200 


57 


49 


22 


0.0 


.05 


.0514 


.0132 


7.25 


.0006 


.17 


670 


»  Filter  stopped  June  30,  1914. 
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Sand  Analysis. 

Albuminoid  Ammonia  in  First  Foot  of  Sand. 

[Parts  in  100,000.] 


Year. 


Filter  No.  1. 

FUter  Xo 

57.9 

61.0 

52.7 

53.8 

66.1 

69.3 

45.6 

63.3 

74.0 

lOS.O 

77.3 

91.2 

95.2 

106.7 

1908, 
1909, 
1910, 
1911, 
1912, 
1913, 
1914, 


69.2 
69.3 
56.5 
65.1 
83.9 
74.8 
76.0 


IXTERMITTEXT     SaXD     FiLTER.S     OPERATED     "WITH     CLARIFIED     SeWAGE. 

Filters  Xos.  429,  430,  431  and  432. 
These  four  filters  were  first  put  into  operation  on  Feb.  1,  1911,  to 
study  the  results  obtained  from  a  series  of  filters  receiving  selvages  of 
different  strength,  but  at  such  rates  that  the  amount  of  organic  matter 
applied  to  each  filter  was  practically  the  same.     Each  of  these  filters 
is  a  0  0  0  0  of  an  acre  in  area,  and  is  constructed  of  5  feet  in  depth  of 
sand  of  an  effective  size  of  0.25  millimeter  over  the  usual  underdrains. 
Regular  station  sewage  has  been  applied  to  Filter  Xo.  429  at  a  rate  of 
80,000  gallons  per  acre  daily.     Each  of  the  other  filters  has  received 
the  same  sewage  after  a  portion  of  the  organic  matters  has  been  re- 
moved, —  Filter    Xo.    430    receiving    settled    sewage.    Filter    X'o.    431 
receiving  the  effluent  from  coal   Strainer  E,   and  Filter  No.   432  re- 
ceiving sewage  which  has  been  clarified  by  precipitation  with  sulphate 
of  alumina,  —  the  volume  of  clarified  sewage  applied  to  each  of  these 
filters  being  so  adjusted  that  the  amount  of  organic  matter  applied  to 
each  should  be  approximately  the   same  as  that  applied  to  Filter  Xo. 
429,    which    received    the    unclarified    sewage.      Kjeldahl    nitrogen    is 
quickly  and  easily  determined,  and  has  been  used  as  a  measure  of  the 
organic  matter  in  computing  the  rates  of  the  filters  receiving  clarified 
sewage,  and  those  rates  have  been  fluctuated  from  time  to  time  as  the 
nitrogen  of  the  different  sewages  varied.     The  average  rate  of  Filter 
No.  429  was  77,700  gallons  per  acre  daily;  of  Filter  No.  430,  127,800 
gallons;  of   Filter   No.   431,    132,000   gallons;  and   of   Filter   No.   432, 
203,300  gallons. 

The    amount    of    organic    nitrogen,    expressed    in    pounds    per    acre, 
applied  to  Filter  No.  429  during  the  year  was  2,650  pounds,  and  the 


No.  34. 


PURIFICATION  OF  SEWAGE. 


329 


amount  since  the  start  of  the  filter  in  1911  has  been  9,498  pounds. 
The  amounts  applied  to  Filters  Nos.  430,  431  and  432  since  the  be- 
ginning of  the  experiment  have  been  44,  66  and  76  pounds,  respec- 
tively, in  excess  of  that  applied  to  Filter  No.  429.  The  four  filters  have 
received  practically  the  same  amount  of  organic  matter  but  with 
different  proportions  in  suspension,  the  raw  sewage  applied  to  Filter 
No.  429  containing  the  most,  and  the  chemically  precipitated  sewage 
applied  to  Filter  No.  432  having  the  least. 

The  effluents  from  all  of  these  filters  were  always  well  nitrified,  the 
effluent  from  the  filter  receiving  the  unclarified  sewage  containing  the 
highest  nitrates,  4.60  parts  per  100,000.  This  is  partly  due  to  the 
lower  rate  and  partly  to  the  higher  free  ammonia  in  the  applied 
sewage. 

When  the  rates  are  considered  and  the  nitrate  nitrogen  in  the 
effluents  calculated,  in  pounds  per  acre,  this  filter  really  produced  the 
smallest  amount  of  nitrates.  The  pounds  per  acre  of  nitrogen  oxidized 
by  Filters  Nos.  429,  430,  431  and  432  during  the  year  were  9,310, 
11,980,  12,240  and  18,460  pounds,  respectively. 

There  has  been  only  a  slight  accumulation  of  organic  matter  in  the 
different  filters  during  the  year,  as  shown  by  the  determination  of 
albuminoid  ammonia  in  the  sands.  All  the  increase  has  been  in  the 
upper  portion;  the  average  albuminoid  ammonia  in  the  lower  3  feet 
of  sand  being  no  higher  than  it  was  three  years  ago.  The  accumu- 
lation is  best  shown  by  giving  the  average  albuminoid  ammonia  in 
the  whole  depth  of  the  filters  at  the  end  of  each  year  of  operation,  and 
such  determinations  are  shown  in  the  following  table:  — 


Average  Albuminoid  Ammonia  in  Sands  at  End  of  Year. 

[Parts  in  100,000.] 


Filter  Number. 


1911. 


1912. 


1913. 


1914. 


429, 
430, 
431, 
432, 


7.8 
8.2 
8.1 
7.3 


17.3 
14.3 
15.8 
16.5 


19.6 
19.6 
18.0 
16.6 


20.6 
19.6 
20.6 
19.4 


The   average  analyses   of  the  sewage   applied   and   of   the  effluents 
from  these  filters  are  shown  in  the  following  tables :  — 
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Average  Analyses. 

Untreated  Sewage  applied  to  Filter  A'o,  4^9. 

[Parts  in  100,000.] 


Ammonia. 

Kjeldahl  Nithogen. 

Chlorine. 

Oxygen 
consumed. 

ALBUMINOID.                , 

Bacteria 
per  Cubic 
Centimeter. 

Free. 

Total. 

In 
Solution. 

Total. 

In 
Solution. 

4.73 

.65 

.35 

1.29 

.72 

12.53 

4.53 

2,340,000 

Settled  Sewage  applied  to  Filter  No.  430. 


3.99 


.42 


.31 


0.84 


13.20 


3.29 


2,082,000 


Strained  Sewage  applied  to  Filter  No.  431. 


3.74 


.29 


0.87 


.60 


12.58 


3.15 


1,015,000 


Chemically  Precipitated  Sewage  applied  to  Filter  No.  432. 


3.56 


.26 


0.53 


.36 


11.57 


2.05 


529,800 


Average  Analyses. 

Effluent  from  Filter  No.  429. 

[Parts  in  100,000.] 


Appearance. 

Ammonia. 

Chlorine. 

Nitrogen  as 

■6 

o 

S 

3 

s 

o 

a 

1 

o 

3 

u 

Quantity 
applied. 

Gallons 

per  Acre 

Daily. 

6 

Total 
Albuminoid. 

0) 

1 

1 

77,700 

0.1 

.07 

.2827 

.0304 

12.58 

4.60 

.0005 

.32 

770 

Effluent  from  Filter  No.  430. 


127.800 


132,000 


0.2 


.09 


.2617 


.0481 


12.93 


3.60 


.0003 


Effluent  from  Filter  No.  431. 


0.1 


.10 


.2496 


.0418 


12.55 


3.56 


.0015 


Effluent  from  Filter  No.  432. 


39  37,000 


39  17,300 


203,300  0.1 


.4311 


.0340 


11.17 


2.77  .0027 


.36  5,400 
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Average  Solids. 

Untreated  Sewage  applied  to  Filter  A^o.  4^9. 

[Parts  in  100,000.] 


Unfiltebed. 

Filtered.                      j 

In  Suspension. 

rr„.„i           Loss  on 
Total.        Ignition. 

Fixed. 

TotaL 

Loss  on 
Ignition. 

Fixed. 

Total.        i^,Z.       Fixed. 

67.4              30.7 

36.7 

46.1 

14.1 

32.0 

21.3 

16.6 

4.7 

Settled  Sewage  applied  to  Filter  No.  430. 


54.8  19.7 


35.1 


47.3  14.6  32.7 


7.5 


5.1 


Strained  Sewage  applied  to  Filter  No.  431. 


56.1 


20.1 


36.0 


46.0 


12.8 


33.2 


10.1 


7.3 


2.8 


Chemically  Precipitated  Sewage  applied  to  Filter  No.  432. 


45.8 


14.2 


31.6 


40.4 


10.6 


29.8 


5.4 


3.6 


1.8 


Average  Bacterial  Efficiency  of  Sewage-disposal  Sijstems. 
Untreated  Sewage. 


Bacteeia  per  Cubic 

Centimeteb.                i 

Pee  Cent,  of  Bacteria 

REMOVED. 

20°  C. 

40°  C. 

20°  C. 

40°  C. 

Total. 

Red. 

Total. 

Red. 

Lawrence  street  sewage, 
Lawrence  regular  sewage. 

1,917,000 
2,340,000 

375,700 
351,300 

282,500 
290,400 

- 

- 

- 

Preliminary  Clarification  Treatments. 


Lawrence  settling  tank, 

Chemical  precipitation. 

Strainer  E !    1,015,000 

Effluent  from  aerating  Tank  No.  449,  i 

Effluent  from  aerating  Tank  No.  458,  . 

Effluent  from  aerating  Tank  No.  459,  . 

Septic  sewage  applied  to  aerating  Tank 
No.  459. » 


2,082.000 

251,500 

214,700 

11.00 

28.20 

529,800 

124,200 

104,500  i 

77.40 

64.70 

1,015,000 

191,400 

147,700 

56.50 

45.60 

938,800 

108,500 

88,500 

60.00 

69.00 

668,800 

80,900 

65,100  , 

67.90 

68.00 

712,500 

71,800 

60,400 

69.60 

79.60 

841,700 

201,700 

175,000 

64.00 

42.40 

25.90 
63.80 
49.00 
69.60 
69.70 
79.20 
39.70 


1  Applied  to  Filter  456  also. 


2  Including  effect  of  septic  tank. 
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Average  Bacterial  Efficiency  of  Sewage-disposal  Systems  ■ 
Intermittent  Sand  Filters. 


Continued. 


Bacteria  per  Cubic 
Centimeter. 

Per  Cent,  of  Bacteria 

REMOVED. 

20°  C. 

400  0. 

20°  C. 

40°  C. 

Total. 

Red. 

Total. 

Red. 

No.     1 

10,600 

2,840 

2,440 

99.55 

99.19 

99.16 

2, 

575 

29 

3 

99.98 

99.99 

99.99 

4, 

590 

7 

2 

99.98 

99.99 

99.99 

5C, 

8,600 

2,750 

2,420 

99.63 

99.22 

99.16 

6, 

12,600 

3,400 

3,000 

99.46 

99.03 

98.97 

9A, 

3,400 

375 

330 

99.86 

99.89 

99.89 

10, 

670 

10 

3 

99.97 

99.99 

99.99 

429, 

770 

120 

112 

99.99 

99.99 

99.99 

430, 

37,000 

20,200 

17,300 

98.22 

92.00 

91.95 

431, 

17,300 

4,000 

3,600 

98.30 

97.90 

97.57 

432, 

5,400 

2,250 

l,.50O 

98.98 

98.19 

98.57 

Trickling  Filters. 


No.  135 

118,100 

28,000 

23,700 

94.33 

88.90 

89.00 

136. 

139,000 

32,800 

25,200 

93.32 

87.00 

88.30 

248, 

766,300 

98,600 

83,800 

63.20 

60.90 

61.00 

360A,      . 

536,700 

94,800 

77,300 

74.20 

62.50 

64.10 

360B,       . 

423,300 

113,800 

96,900 

79.70 

54.80 

55.00 

360C,       . 

516,700 

99,400 

90,300 

75.20 

60.70 

58.20 

360  (entire). 

492,200 

102,900 

88,200 

76.40 

59.20 

59.00 

449, 

341,500 

14,100 

8,800 

63.60 

87.10 

90.00 

449B,       . 

126,300 

19,000 

10,300 

86.60 

82.40 

88.40 

452, 

223,000 

48,000 

40,500 

89.30 

81.00 

81.20 

453, 

134,000 

22,900 

17,700 

93.55 

90.90 

91.75 

454, 

179,300 

19,800 

15,600 

91.40 

92.10 

92.75 

455, 

236,500 

17,000 

12,400 

88.60 

93.25 

94.23 

457, 

173,300 

16,800 

11,500 

67.40 

86.50 

89.00 

458, 

441,900 

32,100 

28,100 

33.80 

60.30 

56.90 

459, 

420,100 

9,600 

6,500 

50.20 

95.25 

96.29 
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Average  Bacterial  Efficiency  of  Sewage-disposal  Systems  —  Concluded. 

Contact  Filters. 


Bacteria  per  Cubic 
Centimeter. 

Per  Cent,  of  Bacteria 

REMOVED. 

20°  C. 

40°  C. 

20°  C. 

40°  C. 

Total. 

Red. 

Total. 

Red. 

No.  175, 

696,400 

163,500 

126,200 

31.70 

14.00 

14.80 

421, 

864,500 

140,900 

101,400 

58.50 

44.10 

53.00 

422, 

766,400 

240,000 

184,100 

63.20 

4.70 

14.30 

423, 

789,100 

155,500 

126,400 

62.20 

38.10 

41.40 

424, 

985,500 

200,700 

140,000 

52.60 

20.30 

34.90 

425, 

976,300 

119,100 

103,700 

53.10 

52.70 

51.60 

426, 

819,100 

129,500 

105,900 

60.70 

48.40 

50.80 

427, 

999,100 

219,100 

157,300 

52.10 

13.00 

27.00 

428, 

664,100 

118,000 

94,500 

68.20 

53.20 

56.20 

456, 

494,300 

70,400 

57,400 

47.40 

30.00 

35.20 

Secondary  Contact  Filter. 


No.  443, 


613,600 


104,500 


75,000   ,      37.20  11.70  28.00 


Effluent  from  Settling  Tanks. 


Settled  effluent,  trickling  Filter  No.  360, 

Settled  effluent,  secondary  contact  Fil- 
ter No.  443. 


1,243,000 

70,600 

61,700 

152.001 

31.50 

1,006,000 

134,600 

108,700  ' 

64.501 

28.501 

30.00 
45.001 


Secondary  Intermittent  Sand  Filters. 


No.  442 

34,600 

3,800 

3,600 

97.21 

94.62 

94.16 

444 

18,500 

3,900 

3,000 

98.17 

97.11 

97.25 

1  Increase. 
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PUEIFICATIOX  OF  WATER. 


Laweexce  City  Filters. 

The  source  of  the  water  supply  of  the  city  of  Lawrence  is  the 
Merrimack  River.  Two  filters  are  in  use  to  purify  this  water.  The 
older  filter  was  constructed  in  1893,  and  dividing  walls  separating  it 
into  three  sections  were  built  in  1902.  The  average  depth  of  sand  in 
this  filter  is  about  4  feet,  and  the  net  filtering  area  is  about  2.2  acres. 
As  originally  constructed,  this  filter  contained  two  different  grades  of 
sand,  the  portions  of  the  filter  immediately  over  the  underdrains  being 
of  finer  sand  than  the  remainder  of  the  filter.  Through  the  operations 
of  scraping,  washing  and  replacing  sand,  the  two  grades  of  sand  have 
become  quite  thoroughly  mixed  in  the  upper  layers  of  the  filter,  and 
at  the  present  time  this  upper  sand  has  an  effective  size  of  approxi- 
mately 0.25  millimeter.  This  filter  is  not  covered  and  has  an  earth 
bottom  through  which  some  ground  water  finds  its  way  into  the 
underdrains  and  becomes  mixed  with  the  filtered  water.  The  average 
rate  of  operation  during  the  past  few  years  has  been  about  1,000,000 
gallons  per  acre  daily. 

In  November,  1907,  a  modern  covered  filter  of  concrete  construction 
was  put  into  operation  to  supplement  the  supply  of  filtered  water 
from  the  old  filter.  This  filter  is  three-quarters  of  an  acre  in  area 
and  contains  about  4|  feet  in  depth  of  sand  of  an  effective  size  of  0.25 
millimeter.  The  average  rate  of  operation  during  1914  was  about 
3,000,000  gallons  per  acre  daily.  The  effluents  from  both  of  these 
filters  flow  into  the  same  pump-well,  from  which  they  are  pumped  into 
the  distributing  reservoir.  The  difference  in  the  degree  of  purification 
produced  by  these  two  filters  is  shown  by  the  average  analyses  in  the 
tables  beyond.  As  has  been  the  case  for  the  last  few  years,  the 
effluent  from  the  older  filter  was  better  bacterially  than  that  from  the 
covered  filter,  which  is  operated  at  a  much  higher  rate. 

The  average  analyses  of  the  effluents  from  these  two  filters,  and  of 
the  samples  from  other  points  on  the  Lawrence  water  supply  system, 
are  shown  in  the  following  tables :  — 
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Average  Chemical  Analyses. 

Merrimack  River.  —  Intake  of  the  Lawrence  City  Filters. 

[Parts  in  100,000.] 


s 

Appe.\r- 

Ammonia. 

a 
o 

Nitrogen 

1 

1 

a 
o 

o 

< 

ANCE. 

£ 

ALBUMINOID. 

AS 

ll 

o. 

•3 

"3 

a 
.2 

to 

c 

1 

1 

•5 

D. 

50 

0.4 

.21 

.0195 

.0220 

.0183 

.47 

.022 

.0003 

.58 

.0475 

1.4 

1.7 

Effluent  from  the  Lawrence  City  Filter  (Old  Filter) . 


53 


0.0 

.22 

.0138 

.0101 

- 

.48 

!     .039 

.0004 

.39 

.0973 

1.6 

2.0 


Effluent  from  the  Lawrence  City  Filter  (New  Filter) . 


48         0.0 


.15    i     .0043       .0093 


.46 


.031       .0005 


.40 


.0213 


1.3 


1.7 


Water  from  the  Outlet  of  the  Distributing  Reservoir. 


0.1 


.19 


.0068  I     .0097 


.49 


.037 


.0001 


.0667 


1.6        1.9 


Water  from  a  Tap  at  Lawrence  City  Hall. 


0.1  I      .19 


.0050 


.0101 


.49        .037       .0001 


.34 


.0620        1.6  '      1.9 


Water  from  a  Tap  at  the  Lawrence  Experiment  Station. 


53  0.1         .19         .0037       .0091       - 


039       .0001  .34       .0712         1.5         1. 


Average  Solids. 

Merrimack  River.  —  Intake  of  the  Lawrence  City  Filters. 

[Parts  in  100,000.] 


Unfiltered. 

Filtered. 

In  Suspension. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

6.4 

2.5 

3.9 

5,8 

2.2 

3.6 

0.6 

0.3 

0.3 

Effluent  from  the  Lawrence  City  Filter  (Old  Filter). 


6.3 


2.3 


4.0 
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Average  Solids  —  Concluded. 

Effluent  from  the  Lawrence  City  Filter  (New  Filter) . 

[Parts  in  100,000.] 


Unfiltered. 

Filtered. 

In  Suspension. 

TotaL 

Loss  on 
Ignition. 

FLxed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

5.5 

2.0 

3.5 

- 

- 

- 

- 

- 

- 

Water  from  the  Outlet  of  the  Distributing  Reservoir. 


6.0  2.2  3 


Water  from  a  Tap  at  Lawrence  City  Hall. 


2.2 

3.9 

- 

- 

- 

Water  from  a  Tap  at  the  Lawrence  Experiment  Station. 


6.1  2.2  3 


Average  Bacterial  Analyses. 
Merrimack  River.  —  Intake  of  the  Lawrence  City  Filters. 


Bacteria  per  Cubic 
Centimeter. 

Per  Cent,  of  Bacteria 

REMOVED. 

Per  Cent,  of 

Samples 

40°  C. 

20°  C. 

40°  C. 

containing  B.  Coli. 

20°  C. 

Total. 

Red. 

Total. 

Red. 

1  c.  c. 

100  c.  c. 

8,500 

370 

250 

- 

- 

- 

100.0 

100.0 

Effluent  from  the  Lawrence  City  Filter  {Old  Filter) . 


99.6  98.1 


Effluent  from  the  Lawrence  City  Filter  {New  Filter) . 


21.3 


Mixed  Effluents  as  pumped  to  Distributing  Reservoir. 


12.8 


89.0 


Water  from  the  Outlet  of  the  Distributing  Reservoir. 


15.5 


85.4 
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Average  Bacterial  Analyses  —  Concluded. 
Water  from  a  Tap  at  Lawrence  City  Hall. 


Bacteria  per  Cubic 
Centimeter. 

Per  Cent,  of  Bacteria 

REMOVED. 

Per  Cent,  op 

Samples 

40°  C. 

20°  C. 

40°  C. 

CONTAINING   B.   COLI. 

20°  C. 

Total. 

Red. 

Total. 

Red. 

1  C.  C. 

100  c.  c. 

47 

5 

3 

- 

- 

- 

3.9 

72.0 

Water  from  a  Tap  at  the  Lawrence  Experiment  Station. 


84.8 


Filtration  through  a  Shallow  Sand  Filter  with  Disinfection. 

Filter  No.  8A,  ij^tt  of  an  acre  in  area  and  first  put  into  operation 
on  Sept.  26,  1893,  contained  about  17  inches  in  depth  of  sand  of  an 
effective  size  of  0.28  millimeter  at  the  beginning  of  the  year.  This 
filter  has  been  operated  with  canal  water  at  a  rate  of  3,000,000  gallons 
per  acre  daily.  During  the  seven  months  that  this  filter  was  operated, 
it  was  scraped  to  relieve  clogging  five  times,  the  average  volume  of 
water  filtered  between  scrapings  being  about  84,000,000  gallons  per 
acre,  and  the  average  time  between  scrapings  being  about  thirty-one 
days.  In  the  usual  practice  of  operating  slow  sand  filters,  it  is 
customary  to  replace  the  sand  removed  by  scraping  at  reasonably 
frequent  intervals,  so  that  under  ordinary  conditions  the  effective 
depth  of  the  filter  never  becomes  reduced  to  any  great  extent.  With 
this  and  certain  other  experimental  filters  at  the  station,  however,  the 
practice  has  been  to  continue  scraping  the  filter  until  an  insufficient 
depth  of  sand  is  indicated  by  the  bacterial  analyses  of  the  effluent, 
and  then  to  rebuild  the  filter  to  the  desired  depth  with  new  sand. 

Instead  of  restoring  the  depth  of  sand,  the  addition  of  hypochlorite 
of  lime  to  the  water  applied  to  the  filter  was  started  in  the  spring  of 
1913  and  continued  until  the  filter  was  stopped  on  June  30,  1914,  in 
order  to  study  the  effect  of  combined  disinfection  and  filtration 
through  a  shallow  layer  of  sand.  The  disinfectant  was  added  directly 
to  the  water  as  it  flowed  upon  the  filter,  the  volume  of  water  upon 
the  surface  being  equivalent  to  about  six  hours'  flow  of  the  filter. 
The  proportion  of  disinfectant  intended  to  be  used  was  0.75  parts  per 
million  available  chlorine,  although  frequently  the  amount  was  smaller. 

The  effluent  from  the  filter  has  been  of  good  quality  bacterially, 
although  only  slightly  improved  over  the  disinfected  applied  water. 
There  was  an  increase  in  the  20°  C.  bacteria  from  an  average  of  28 
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per  cubic  centimeter  in  the  disinfected  water  to  43  per  cubic  centi- 
meter in  the  effluent  from  the  filter.  There  is  no  satisfactory  explanation 
of  this  unless  it  is  that  these  bacteria  grow  on  the  surface  of  the  filter 
and  are  washed  through  the  thin  layer  of  sand.  The  total  and  acid- 
producing  bacteria  growing  at  40°  C.  were  reduced  about  50  per  cent. 
Only  4.4  per  cent,  of  the  samples  of  the  effluent  contained  B.  coli  in 
1  cubic  centimeter.  The  excellent  results  obtained  with  this  amount 
of  hypochlorite  of  lime  are  interesting  when  compared  with  the 
results  obtained  with  liquid  chlorine  described  later. 

Average  analyses   of  the   river  water   before   and   after  disinfection 
and  of  the  effluent  from  this  filter  are  shown  in  the  following  tables :  — 


.4  perage 

Bacterial  . 

ijjalyses. 

Merrimack  River  Water. 

Effluent, 

Filter  No.  8A. 

BEFORE 

DISINFECTIOX. 

AFTER   DISINFECTION. 

1913-14. 

20°  C. 

40° 

c. 

20°  C. 

40°  c. 

Per  Cent, 
of  1  Cubic 
Centimeter 

Samples 
containing 

B.  Coli. 

20°  C. 

40' 

C. 

Per  Cent, 
of  1  Cubic 
Centimeter 

Samples 
containing 

B.  Coli. 

o 

i 

o 

O 

Pi 

1 

i 

December, 

7,900 

410 

350 

24 

12 

5 

26.3 

54 

6 

9 

- 

10.5 

January,    . 

12,400 

325 

300 

50 

25 

18 

11.7 

70 

6 

3 

11.7 

February, 

4,200 

170 

130 

36 

22 

9 

5.6 

26 

7 

3 

5  6 

March, 

3,400 

106 

89 

20 

17 

9 

10.0 

47 

9 

6 

0  0 

April, 

1,200 

53 

32 

19 

10 

5 

0.0 

82 

11 

8 

0.0 

May, 

1,350 

80 

53 

23 

10 

3 

6.3 

16 

6 

2 

0.0 

June, 

3,300 

290 

220 

25 

11 

5 

31.5 

8 

5 

3 

0.0 

Average,      . 

4,800 

205 

170 

28 

15 

8 

13.1 

43 

7 

4 

4  0 

Bacterial  Efficiency. 


Of  Disinfection. 

Of  Filter. 

1913-14. 

20°  C. 

40° 

C. 

20°  C. 

40° 

C. 

Total. 

Red. 

Total. 

Red. 

December,    .... 

99.7 

97.1 

98.6 

125.01 

50.0 

60.0 

January, 

99.6 

92.3 

94.0 

40.01 

76.0 

83.4 

February,     . 

99.1 

87.1 

93.1 

27.8 

68.2 

66.7 

March, 

99.4 

84.0 

90.0 

135.0' 

47.0 

33.3 

April,    . 

98.4 

81.1 

84.4 

331.01 

10.01 

60.01 

May.     . 

9S.3 

87.5 

94.3 

30.4 

40.1 

33.3 

June,    . 

99.2 

96.2 

97.7 

68.0 

54.5 

40.0 

Average, 

99.4 

92.7 

95.3 

53.61 

53.3 

50.0 

1  Increase. 
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Sand  Filters  operated  with  Merrimack  River  Water  at 
Different  Rates. 

Filters  Nos.  417  and  419  were  first  put  into  operation  on  Dec.  28, 
1910,  as  part  of  a  study  of  the  effect  of  the  rate  upon  the  hygienic 
efficiency  and  economy  of  operation  of  sand  filters.  At  the  beginning 
of  the  year  Filter  No.  417  contained  49  inches  and  Filter  No.  419  con- 
tained 41  inches  in  depth  of  sand  of  an  effective  size  of  0.25  millimeter. 
Merrimack  River  water  has  been  applied  to  Filter  No.  417  at  a 
theoretical  rate  of  2,500,000  gallons  per  acre  daily  and  to  Filter  No. 
419  at  a  theoretical  rate  of  10,000,000  gallons  per  acre  daily  through- 
out the  year. 

The  bacteria  have  been  less  in  the  effluent  from  Filter  No.  417  than 
in  the  effluent  from  Filter  No.  419  throughout  the  year.  During  1913 
the  20°  C.  counts  in  the  effluent  from  Filter  No.  417  were  considerably 
higher  than  in  the  effluent  from  Filter  No.  419.  This  was  an  abnormal 
condition  and  was  ascribed  to  the  growth  of  a  single  species  of  bacterium 
within  the  filter.  So  far  as  the  chemical  quality  of  the  water  was  con- 
cerned there  was  little  difference  in.  the  character  of  the  effluents  from 
these  filters  during  the  year.  The  low-rate  filter,  however,  exhausted 
a  larger  percentage  of  the  dissolved  oxygen  of  the  applied  water  than 
did  the  high-rate  filter,  although  during  the  summer  months  the  dis- 
solved oxygen  in  the  effluents  from  both  filters  was  reduced  below  10 
per  cent,  of  saturation. 

One  of  the  most  interesting  features  of  these  filters  was  the  relative 
amount  of  surface  treatment  necessary  to  keep  them  in  operation  at 
the  prescribed  rates.  Prior  to  Dec.  1,  1912,  each  filter  was  surface 
washed,  when  necessary,  to  relieve  clogging.  During  the  present 
year,  however,  a  method  of  treatment  similar  to  that  practiced  at 
certain  municipal  filters  has  been  tried.  This  method  consists  in 
raking  the  filter  to  a  depth  of  from  1  to  2  inches  on  two  successive 
occasions  when  surface  treatment  becomes  necessary,  and  scraping  the 
filter  to  a  slightly  greater  depth  than  customary  under  the  older 
scraping  practice  when  the  surface  becomes  clogged  for  the  third. time. 
That  is  to  say,  relief  by  raking  is  tried  twice  before  scraping  is  resorted 
to.  Under  this  procedure,  the  surface  of  Filter  No.  417  was  raked 
three  times  and  was  scraped  twice  during  the  year.  Following  the 
same  procedure  with  Filter  No.  419,  which  was  operated  at  a  rate  of 
10,000,000  gallons  per  acre  daily,  resulted  in  the  surface  being  raked 
twenty-nine  times  and  scraped  sixteen  times  during  the  year.  Com- 
paring the  records  of  these  two  filters,  it  will  be  noted  that  about 
nine  times  as  much  surface  treatment  was  required  to  keep  the  filter 
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in  operation  at  a  10,000,000  rate  as  was  required  to  maintain  a  rate 
one-fourth  as  great. 

The   average   analyses   of   the   effluents   from   these   two   filters   are 
shown  in  the  following  tables :  — 


Average  Bacterial  Analyses. 
Effluent  from  Filter  Xo.  J^l  7. 


Bacteria 

PER  Cubic  Centimeter. 

40°  C. 

20°  C. 

Total. 

Red. 

Per  Cent 

OF  Bacteria  removed. 

20°  C. 

40°  C. 

Total.        i         Red. 

Per  Cent,  of 

Samples 

containing 

B.  CoLi. 


43 

6          1 

2           '          99.1 

97.2 

98.7 

23.1 

Effluent  from  Filter  No.  419. 

160 

18 

! 

11                     96.6 

91.4 

92.7 

50.2 

Double  Filtration. 

Preliminary  Filtration  through  Coarse  Material  followed  by  Sand  Filtra- 
tion.    Filters  Xos.  389 A  and  2S6. 

Filter  Xo.  389 A,  g  o  o  o  o  of  an  acre  in  area,  was  first  put  into 
operation  on  April  1-i,  1910,  as  Filter  Xo.  389.  It  was  constructed  of 
6  inches  in  depth  of  wood  charcoal,  supported  upon  a  ^-inch  mesh 
galvanized-wire  screen  placed  12  inches  above  the  bottom  of  the  tank. 
Overlying  the  charcoal  and  separated  from  it  by  a  |-inch  mesh  copper 
screen  was  24  inches  in  depth  of  broken  stone  pebbles  of  an  effective 
size  of  4.4  millimeters.  The  flow  of  water  was  upward,  and  it  being 
found  that  the  charcoal  was  becoming  so  clogged  that  it  could  not 
be  satisfactorily  cleaned  by  reversing  the  flow  of  water,  it  was  de- 
cided to  rebuild  the  filter  and  apply  the  raw  water  at  the  surface  of 
the  filter.  On  Dec.  6,  1913,  the  filter  was  emptied,  the  charcoal  re- 
moved, the  screen  replaced  1  inch  above  the  bottom  of  the  filter,  the 
broken  stone  pebbles  replaced  and  enough  new  pebbles  added  to  bring 
the  depth  up  to  60  inches,  including  about  1  inch  of  underdrains. 
This  filter  has  been  operated  at  a  rate  of  10,000,000  gallons  per  acre 
daih-  throughout  the  year. 

Owing  to  the  different  method  of  operation,  it  was  not  necessary  to 
wash  the  filter  during  the  year.  The  chemical  and  bacterial  purifica- 
tion accomplished  was  practically  equal  to  that  during  1913,  and 
without    the    trouble    of   frequent    washings.      The  reduction  of  color 


No.  34. 


PURIFICATION  OF  WATER. 


341 


by  the  filter  was  24  per  cent.;  of  albuminoid  ammonia,  50  per  cent.; 
of  20°  C.  bacteria,  87  per  cent.;  and  of  40°  C.  bacteria,  91  per  cent. 

Secondary  Filter  No.  286  was  first  put  into  operation  on  Jan.  20, 
1906.  This  filter  is  ^t^fd"  of  an  acre  in  area,  and  during  1914  con- 
tained 26  inches  in  depth  of  sand  of  an  effective  size  of  about  0.21 
millimeter.  The  effluent  from  preliminary  Filter  No.  389A  has  been 
applied  to  this  filter  throughout  the  year  at  a  rate  of  5,000,000  gallons 
per  acre  daily.  During  the  year  the  surface  of  this  filter  was  scraped 
three  times  to  relieve  clogging.  The  three  scrapings  took  place  during 
January  and  February,  and  no  treatment  was  required  during  the  rest 
of  the  year.  As  these  filters  are  arranged,  the  effluent  from  roughing 
Filter  No.  389A  is  collected  in  a  storage  tank  and  thence  pumped  to  a 
supply  tank,  from  which  it  flows  to  the  secondary  filter,  certain 
portions  of  the  primary  effluent  receiving  twelve  to  eighteen  hours' 
storage.  During  this  process  there  is  usually  a  considerable  increase 
in  the  total  bacterial  content  of  the  water  before  it  reaches  Filter  No. 
286,  and,  occasionally,  there  is  an  increase  in  the  body  temperature 
counts.  The  resulting  water  as  it  reaches  the  secondary  filter  usually 
has  a  comparatively  high  bacterial  content,  but,  being  well  purified 
chemically  and  practically  free  from  suspended  matters,  is  an  exceed- 
ingly difficult  water  to  purify  bacterially.  The  average  removal  of 
bacteria  by  the  secondary  filter  was  about  61  per  cent.  On  the  basis 
of  the  removal  of  bacteria  of  the  body  temperature  types  and  B.  coli, 
however,  the  secondary  filter  and  the  double  filtration  system  were 
reasonably  satisfactory. 

The  average  chemical  and  bacterial  results  obtained  by  this  system 
of  double  filtration  are  shown  in  the  following  tables :  — 


Average  Chemical  Analyses. 

Merrimack  River  (Canal)  Water  applied  to  Experimental  Filters, 

[Parts  in  100,000.] 


2 

i 

Appear- 
ance. 

Ammonia. 

6 

a 

■| 
S 
O 

Nitrogen 

AS 

0) 

s 

3 

a 
8 

a 

o 

MM 
X  O 

5^ 

o 

Quantity 
applied. 

Gallons 

per  Acre 

Daily. 

6 

ALBUMINOID. 

3 

6 

3 

o 

1 

1 

'B 

"3 
< 

- 

50 

0.5 

.21 

.0160 

.0226 

.0158 

.48 

.022 

.0004 

.57 

44.0 

.0804 

1.2 

Effluent  from  Slow  Sar 

id  Fill 

er  No.  8 A.  i 

3,012,000 

44 

0.0 

.14 

.0051 

.0105 

~ 

.40 

.036 

.0000 

.41 

28.6 

.0217 

0.9 

1  Filter  stopped  July  1,  1914. 
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Average  Chemical  Analyses  —  Concluded. 

Effluent  from  Sand  Filter  No.  417. 
[Parts  in  100,000.] 


&; 

Appear- 

Ammonia. 

Nitrogen 

■73 
o 

s 

3 

li 

X  o 

Quantity 
applied. 

ance. 

ALBUMINOID. 

AS 

®  fc, 

O    • 

tiS 

c 

c 

Gallons 

per  Acre 

Daily. 

ft 
S 

-3 

i 

o 

.2 
1 

6 

a 

.a 

1 

1 

g 

p 

H 

H 

O 

fe 

H 

'-' 

o 

S 

is 

o 

(5 

<J 

2,500,000 

53 

0.0 

.15 

.0073 

.0092 

- 

.47 

.030 

.0001 

.39 

18.9 

.0601 

1.3 

Effluent  from  Sand  Filter  No.  419. 


9,324,000 


51 

0.0  1     .15 

1 

.0049 

.0107     - 

.47 

.034 

.0000 

.42 

38.7 

.0260 

1.2 


Effluent  from  Upward  Flow  Roughing  Filter  No.  389 A. 


10,266,000 


51 

0.0 

.15 

.0054 

.0112 

- 

.48 

.035 

.0001 

.43 

28.5 

.0283 

1.3 


Effluent  from  Secondary  Filter  No.  286. 


4,912,000         52        0.0       .16       .0035      .0103 


45       .036      .0000        .42       60.1      .0341       1.4 


Average  Bacterial  Analyses. 

Effluent  from  Roughing  Filter  No.  389A. 


Bacteria  per  Cubic  Centimeter. 

Per  Cent,  of  Bacteria  removed. 

Per  Cent,  op 

Samples 

40°  C. 

20°  C. 

40°  C. 

B.  CoLi. 

20°  C. 

Total. 

Red. 

Total. 

Red. 

1  c.  c. 

600 

18 

11 

87.2 

91.4 

92.7 

52.5 

Effluent  from  Filter  No.  389 A  after  Storage  as  applied  to  Filter  No.  286. 


990 


65.01 


16.7 


18.2 


Effluent  from  Secondary  Filter  No.  286. 


60.6 


30.2 


1  Percentage  increase  during  storage. 
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Refiltration  of  Lawrence  City  Water. 

Filter  No.  343A,  -j-owtt  of  an  acre  in  area  and  first  put  into 
operation  in  March,  1908,  is  constructed  of  33  inches  in  depth  of  sand 
of  an  effective  size  of  0.35  milHmeter.  Beginning  July  1,  1913,  filtered 
water  from  the  Lawrence  city  mains  has  been  applied  to  the  filter  at 
a  rate  of  5,000,000  gallons  per  acre  daily,  primarily  as  a  study  of 
the  removal  of  iron  from  water  by  slow  sand  filters  operated  at  a 
reasonably  high  rate,  and  also  as  a  continuation  of  the  studies  upon 
double  filtration.  The  surface  of  the  filter  was  scraped  four  times 
during  the  year  to  relieve  clogging.  The  average  removal  of  iron  from 
the  applied  water  has  been  about  47  per  cent.  The  average  removal 
of  color  by  this  filter  was  about  35  per  cent.  The  average  bacterial 
efficiency  was  about  90  per  cent.,  a  very  satisfactory  result  when  the 
low  numbers  of  bacteria  in  the  city  water  applied  to  it  are  taken  into 
consideration. 

The  average  analyses  of  the  effluent  from  this  filter  are  shown  in  the 

following  tables:  — 

Average  Chemical  Analysis. 

Effluent  from  Filter  No.  343 A. 
(Parts  in  100,000.] 


Quantity 
applied. 

Gallons 

per  Acre 

Daily. 

Appearance. 

Ammonia. 

d 

c 

1 

O 

Nitrogen  as 

■6 
o 

5 

a 

8 

a 

O 

bt 
>i 

X 

O 

Dissolved    Oxygen 
(Per  Cent,  of  Sat- 
uration). 

'S 
< 

>> 

3 

U 

£ 

"S 

e 
■g 

3 
< 

1 

'B 

a 

2 

5,287,000 

0.0 

.13 

.0025 

.0074 

.51 

.043 

.0001 

.31 

58.2 

1.6 

.0308 

Average  Bacterial  Analysis. 

Effluent  from  Filter  No.  343 A. 


Bacteri.4  per  Cubic  Centimeter. 

Per  Cent,  of 

Samples  containing 

B.  CoLi. 

40°  C. 

20°  C. 

Total. 

Red. 

1  c.  e. 

6 

2 

1 

0.9 

Disinfection  of  Water  by  Liquid  Chlorine. 
Filter  No.  460.  —  Late  in  September,  1914,  experiments  were  started 
on  disinfection  of  Merrimack  River  water  with  liquid  chlorine  after 
treatment    of   the    water   in    a    roughing    filter    to    remove    suspended 
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matter.  This  roughing  filter,  No.  460,  started  Sept.  24,  1914,  is  con- 
structed of  1  foot  in  depth  of  sand  of  an  effective  size  of  0.34  milli- 
meter over  the  usual  underdrains.  Up  to  October  6  the  theoretical 
rate  of  filtration  was  20,000,000  gallons  per  acre  daily;  since  that  date 
the  rate  has  been  30,000,000  gallons  per  acre  daily.  Such  a  high  rate 
necessitates  frequent  scraping,  and  on  account  of  the  shallow  depth, 
clean  sand  is  added  from  time  to  time  to  maintain  the  original  depth 
of  sand.  From  this  filter  the  water  passes  to  the  bottom  of  a  20-inch 
storage  tank  10  feet  deep.  Chlorine,  which  becomes  gaseous  as  soon 
as  released  from  the  cylinder,  is  fed  into  the  effluent  pipe  just  below 
a  trap  near  the  filter,  and  quickly  dissolves  in  and  mixes  with  the 
effluent  passing  to  the  storage  tank.  AYhen  the  rate  of  Filter  No.  460 
was  20,000,000  gallons  per  acre  daily,  the  chlorinated  water  entering  at 
the  bottom  of  the  storage  tank  had  about  two  and  one-half  hours' 
storage  to  allow  the  oxidizing  reaction  to  take  place  before  arriving 
at  the  outlet  at  the  top  of  the  tank.  When  the  filter  rate  was  in- 
creased to  30,000,000  gallons  per  acre  daily,  the  storage  was  cut  to 
one  hour  and  forty  minutes.  As  it  is  practically  impossible  to  keep 
the  rate  of  the  filter  and  the  rate  at  which  chlorine  is  added  at  the 
theoretical  figures,  even  by  close  attention,  the  storage  tank  serves 
an  additional  purpose  in  equalizing  these  irregularities. 

Chlorine  was  first  added  at  the  rate  of  0.75  parts  per  million,  at 
which  rate  chlorine  from  bleach  gave  very  good  results  with  Filter 
No.  8A.  It  was  soon  found  that  at  least  2.5  parts  per  million  of  the 
liquid  chlorine  were  necessary,  and  the  application  of  chlorine  has  been 
maintained  as  nearly  as  possible  at  this  rate.  At  this  rate  slightly  less 
than  4  cubic  centimeters  of  chlorine  gas  are  required  per  minute.  It  is 
difficult  to  draw  such  a  small  amount  at  a  uniform  rate  from  a  cylinder 
under  heavy  pressure.  By  a  three-way  arrangement  of  glass  stop- 
cocks, the  chlorine  gas  could  be  shut  off  from  the  effluent  pipe  and 
made  to  raise  a  mineral  oil  from  a  bottle  into  a  pipette.  The  number 
of  cubic  centimeters  per  minute  of  oil  rising  in  the  pipette  represented 
fairly  closely  the  volume  of  gas  entering  the  effluent  pipe  of  the  filter. 
The  amount  of  chlorine  actually  added  was  found  from  chlorine  de- 
terminations of  the  water  before  and  after  addition  of  chlorine.  Pet- 
cocks  were  so  arranged  that  very  small  streams  of  each  water  were 
collected  continuously  for  average  samples  representing  each  run. 
During  the  first  weeks  of  the  experiment,  the  results  were  vitiated  to  a 
certain  extent  by  the  fact  that  a  considerable  portion  of  the  chlorine 
was  not  reaching  the  effluent  in  an  available  form.  Formerly,  the 
chlorine  was  applied  to  the  effluent  pipe  through  a  petcock  bushed 
into  a  T.     This  arrangement  allowed  a  pocket  of  moist  chlorine  gas  to 
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collect,  which  attacked  the  iron  and  reached  the  water  as  chloride  of 
iron.  It  was  only  when  two  T's  had  been  corroded  to  the  leaking 
point  that  this  condition  was  detected.  A  glass  tube  carrying  the  gas 
was  then  brought  through  the  T  and  carried  several  inches  down  the 
iron  pipe  so  that  the  gas  was  immediately  mixed  with  the  water.  An 
improvement  in  the  bacterial  results  was  noticed  at  once. 

The  analyses  shown  in  the  following  tables  represent  six  weeks' 
operation  after  these  changes  had  been  made.  To  show  better  the 
effect  of  the  chlorine,  the  samples  are  divided  into  groups  according 
to  the  amount  of  chlorine  added. 


Average  Chemical  Analyses. 

Merrimack  River  (Canal)  Water  applied  to  Filter  Xo.  4-60. 

[Parts  in  100,000.] 


Ammonia. 

Free. 

ALBUMINOID. 

Chlo- 
rine. 

Oxygen 

con- 
sumed. 

] 

Alka- 

Turbid- 
ity. 

Color. 

Total-        lution. 

Ni- 
trates. 

Ni- 
trites. 

linity. 

0.3 

.19 

'       .0378 

.0200           .0159 

.69 

.028 

.0003 

.61     1        1.7 

Effluent  from  Roughing  Filter  No.  460  {before  Disinfection) . 


0.1 


.18 


.0354  .0152 


.72 


.036  .0023 


.65 


1.7 


Effluent  from  Roughin{j  Filter  No.  460  {after  Disinfection). 


0.1 


.0247 


.0154 


.035 


.0005 


.60 


1.6 


Average  B.  Coli  Tests. 

Effluent  from  Roughing  Filter  No.  460- 


Average 

Parts 
Chlorine 
added. 

1 
Number     j 
of  Samples 

Per  Cent,  of  Samples  containing  B.  Coli. 

BEFOBE   disinfection. 

AFTEB  disinfection. 

averaged. 

.01 
C.  C. 

0.1 
c.  c. 

1 

c.  c. 

.01 
c.  c. 

0.1 
c.  c. 

1 
c.  c. 

10 
c.  c. 

100 
c.  c. 

1.3 
1.7 
2.3 
2.8 
3.5 
3.9 

6 
8 
7 
9 
2 
2 

33.3 
0.0 
0.0 
11.1 
50.0 
0.0 

66.7 
75.0 
85.7 
77.8 
100.0 
0.0 

100.0 
100.0 
85.7 
100.0 
100.0 
100.0 

0.0 
12.5 
0.0 
0.0 
0.0 
0.0 

0.0 
12.5 
0.0 
0.0 
0.0 
0.0 

0.0 
25.0 
0.0 
0.0 
0.0 
0.0 

16.7 
25.0 
0.0 
0.0 
0.0 
0.0 

16.7 
25.0 
0.0 
0.0 
0.0 
0.0 
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Average  Bacterial  Analyses. 


Number 
of 

Merrimack  River 
Water. 

EFFLUENT  FROM   ROUGHING 
FILTER   No.  460. 

Before  Disinfection. 

After  Disinfection. 

Average 
Parts 

BACTERIA  PER  CUBIC 

B.VCTERIA  PER  CUBIC 

BACTERIA  PER  CUBIC 

Chlorine 
added. 

Samples 
averaged. 

CENTIMETER. 

centimeter. 

centimeter. 

20°  C. 

40°  C. 

20°  C. 

40°  C. 

20°  C. 

40°  C. 

Total. 

Red. 

Total. 

Red. 

Total. 

Red. 

1.3 

6 

11,600 

203 

133 

4,200 

72 

52 

7 

6 

0 

1.7 

8 

8,600 

226 

149 

5,800 

123 

75 

19 

17 

5 

2.3 

7 

10,800 

250 

183 

5,800 

115 

89 

6 

10 

1 

2.8 

9 

8,500 

222 

160 

4,100 

53 

33 

3 

8 

0 

3.5 

2 

7,750 

230 

170 

4,600 

80 

53 

3 

0 

0 

3.9 

2 

11,200 

130 

72 

2,450 

54 

33 

5 

4 

0 
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The  Effect  of  Sewage  Disposal. 


The  usual  examinations  of  sewer  outlets,  in  accordance  with  the 
requirements  of  chapter  75  of  the  Revised  Laws,  have  been  carried 
on  during  the  year,  and  in  connection  with  these  examinations  the 
effect  of  the  discharge  of  sewage  into  the  various  rivers  in  the  State 
has  also  been  determined  as  usual.  The  results  of  these  examinations 
are  summarized  briefly  in  a  previous  portion  of  this  report. 

The  largest  sewerage  systems  in  the  State  are  those  of  the  city  of 
Boston  and  the  adjacent  metropolitan  districts,  all  of  which  dis- 
charge their  sewage  untreated  directly  into  the  sea  at  three  main 
outlets,  viz..  Moon  Island,  Deer  Island  and  Peddock's  Island.  The 
principal  cities  and  towns  along  the  seacoast  also  dispose  of  their 
sewage  into  the  sea,  these  places  including  Beverly,  Salem,  Peabody, 
Lynn,  Swampscott,  Nahant,  Hull,  Plymouth,  New  Bedford  and 
Fall  River.  All  of  the  larger  cities  and  towns  on  the  Connecticut  and 
Merrimack  rivers  dispose  of  their  sewage  by  discharging  it  untreated 
directly  into  those  streams.  These  cities  and  towns  are  Montague, 
Hatfield,  Amherst,  Holyoke,  South  Hadley,  Chicopee,  Springfield 
and  West  Springfield  on  the  Connecticut  River,  and  Lowell,  Lawrence, 
Methuen,  North  Andover,  Haverhill,  Amesbury  and  Newburyport 
on  the  Merrimack  River. 

At  the  end  of  1914  there  were  33  cities  and  towns  which  had  pro- 
vided works  for  the  treatment  and  purification  of  a  part  or  all  of  their 
sewage.  The  method  of  purification  employed  is  in  most  cases  inter- 
mittent sand  filtration,  since  suitable  areas  containing  sand  and  gravelly 
soil  are  usually  readily  available  for  this  form  of  treatment  in  the 
river  valleys  of  the  State.  In  most  cases  where  sand  filters  are  used 
some  form  of  preliminary  treatment  for  the  removal  of  sludge  is 
employed,  sedimentation  usually  being  the  method  most  commonly 
employed.  In  some  cases  sedimentation  is  effected  in  storage  reser- 
voirs constructed  at  points  where  the  sewage  is  collected  for  pumping 
to  the  final  disposal  works.  In  other  cases  special  tanks  are  con- 
structed, usually  at  the  disposal  works,  for  the  sedimentation  of  the 
sewage,  and  special  beds  for  receiving  the  sludge  are  usually  pro- 
vided in  cases  where  sedimentation  is  employed  as  a  preliminary 
treatment. 
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At  Brockton  the  lands  available  for  the  purification  of  sewage  by 
intermittent  sand  filtration  have  been  quite  fully  developed,  and  a 
trickling  filter  half  an  acre  in  area  has  been  constructed  for  the  pre- 
liminary treatment  of  a  portion  of  the  sewage  before  its  discharge  to 
the  sand  filters.  The  sewage  of  this  city  is  first  passed  through  a 
rotary  screen  with  a  very  fine  mesh,  from  which  it  passes  to  the 
storage  reservoirs,  and  is  thence  pumped  to  the  disposal  works.  This 
screen  has  now  been  in  operation  for  about  three  years,  and  the 
records  indicate  that  its  efficiency  has  thus  far  decreased  from  year 
to  year.  The  quantity  of  sewage  pumped  to  the  disposal  works  has 
averaged  approximately  2,067,000  gallons  per  day  during  the  year 
1914.  The  trickling  filter  has  an  area  of  about  half  an  acre  and 
contains  a  depth  of  between  5J^  and  Q}^^  feet  of  crushed  stone  vary- 
ing from  13^  to  3  inches  in  size.  Sewage  is  distributed  to  the  filter 
by  nozzles  of  the  Merritt  and  Taylor  types  set  12.5  to  14  feet  on 
centers,  and  the  dosing  cycle  has  averaged  about  three  minutes. 
About  650,000  gallons  per  day  have  been  applied  to  the  trickling 
filter,  making  the  rate  1,300,000  gallons  per  acre  per  day,  and  this 
rate  has  been  maintained  with  fairly  good  distribution  during  a  large 
portion  of  the  year.  The  filter  is  not  covered  but  has  operated 
satisfactorily  during  the  past  winter,  which,  however,  was  a  mild 
one,  and  thus  far  the  filter  shows  no  evidence  of  clogging.  The 
effluent  from  the  filter  is  discharged  into  a  concrete  tank  with  an 
average  depth  of  4}^  feet,  in  which  a  period  of  sedimentation  between 
three  and  one  quarter  and  thirteen  hours  is  afforded,  and  it  is  dis- 
charged thence  on  to  7  one-acre  sand  filters,  which  are  operated  at  a 
rate  of  about  92,000  gallons  per  acre  per  day.  The  sludge  from  the 
sedimentation  tank  is  removed  about  once  a  month  and  has  not 
thus  far  been  found  to  be  offensive.  The  efficiency  of  the  trickling 
filter  has  not  been  high  during  the  past  year,  but  it  has  been  possible 
to  filter  the  eflfluent  at  double  the  rate  of  that  of  the  screened  sewage 
and  with  better  results.  The  results  of  analj'ses  of  a  large  number 
of  samples  of  the  raw  sewage,  screened  sewage,  effluent  and  settled 
effluent  of  the  filter  are  given  in  Tables  Nos.  1  and  2  appended  hereto, 
and  the  efficiency  of  the  various  portions  of  the  works  is  indicated  in 
Table  No.  3. 

The  city  of  Fitchburg,  having  a  population  in  1910  of  37,826,  placed 
the  works  for  the  purification  of  its  sewage  in  operation  in  October, 
1914.  The  city  sewerage  system  is  constructed  on  the  combined  plan, 
with  numerous  sewers  discharging  into  the  Nashua  River  at  many  points 
in  its  course  of  several  miles  through  the  city,  but  the  dry-weather  flow 
of   sewage  from  most  of  these  sewers  is  intercepted  by  a  main  trunk 
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sewer  and  conveyed  to  disposal  works  south  of  the  city,  where  the 
sewage  is  treated  by  trickling  filters,  and  the  effluent  after  sedimenta- 
tion is  discharged  into  the  Nashua  River.  The  quantity  of  sewage 
treated  at  the  disposal  works  in  the  short  period  during  which  they 
were  in  operation  in  the  latter  part  of  1914  averaged  1,743,000  gallons 
per  day.  The  works  consist  of  a  grit  chamber  and  five  rectangular 
settling  tanks  about  30  by  90  feet  in  plan,  with  separate  compartments 
for  the  digestion  of  the  sludge.  The  period  of  sedimentation  in  these 
tanks  has  averaged  about  nine  hours.  Xo  sludge  had  been  removed 
from  the  tanks  up  to  the  end  of  the  year,  but  upon  its  removal  it  is  to 
be  disposed  of  on  a  sludge  bed  divided  into  eleven  sections  with  an 
aggregate  area  of  .04  of  an  acre.  The  dosing  tank  equipment  is  so 
arranged  that  the  period  of  dosing  is  about  five  minutes  and  a  com- 
plete cycle  about  25  minutes.  The  trickling  filter  has  an  area  of  about 
2  acres  and  a  depth  of  10  feet,  and  the  crushed  stone  of  which  the 
filter  is  composed  varies  between  1  and  3  inches  in  size.  The  sewage 
is  very  thoroughly  distributed  on  the  filter  by  means  of  ^Yorceste^ 
nozzles  situated  about  15  feet  on  centers,  and  the  filter  is  thoroughly 
underdrained.  The  effluent  of  this  filter  is  discharged  into  four  second- 
ary tanks  each  30  feet  in  diameter,  in  which  the  average  period  of 
sedimentation  has  varied  between  four  and  five  hours.  The  effluent 
then  flows  off  to  the  Nashua  River  without  any  further  treatment. 

The  following  tables  contain  the  results  of  chemical  analyses  of 
sewage  and  effluent  from  various  disposal  works  examined  in  the 
year  1914,  together  with  information  as  to  the  date  when  the  works 
were  constructed,  their  general  character,  the  population  served, 
etc. :  — 
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Table  No.  4.  —  Average  Results  of  the  Analyses  of  Monthly  Samples  of  Effluent 

from  Sand  Filters. 

[Parts  in  100,000.] 


City  or  Town. 

a 
0 

la 

.3 

'3 
0 

S 
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< 

"2 

li 

IB 
t< 

1 

_o 
3 
0 

1 

2 
'S 

e 

a 
0 

a 

« 

0 

i 

Amherst,  1 

40.10 

1.50 

.0694 

15.18 

.1117 

.0186 

.85 

.773 

Andover,2 

30.85 

2.08 

.1574 

6.89 

.1927 

.0119 

1.48 

.576 

Brockton  (sand  filters  used  for  scr 

sewage).  3 
Brockton  (sand  filters  used  for 

ling  filter  effluent).* 
Clinton,  2        .... 

sened 
trick- 

43.85 
43.51 
30,60 

3.49 

1.87 

.32 

.1142 
.0978 
.0437 

13.24 
12.76 
4.91 

.0663 

.4204 

1.0837 

.0057 
.0168 
.0046 

1.47 

1.08 

.54 

1.511 
.701 

.089 

Concord 

22.54 

.37 

.0218 

4.25 

.4767 

.0095 

.24 

.008 

Framingham,2 

39.07 

2.03 

.0691 

9.09 

.1565 

.0049 

.86 

2.193 

Gardner  (Gardner  area). 

35.75 

.96 

.0616 

6.25 

1.8300 

.0077 

.63 

.071 

Gardner  (Templeton  area),' 

34.44 

1.82 

.1595 

7.22 

.9111 

.0246 

1.21 

.116 

Hopedale, 

28.49 

1.25 

.1106 

4.96 

.9308 

.0076 

1.01 

.189 

Hudson, 

67.77 

.52 

.0735 

24.37 

.9225 

.0115 

.60 

.086 

Leicester,  5     . 

31.80 

.19 

.0425 

2.60 

.2867 

.0264 

.60 

.275 

Marion,! 

17.12 

.38 

.0460 

3.30 

.2617 

.0026 

.55 

.111 

Marlborough, ' 

42.02 

.47 

.0328 

8.06 

1.8648 

.0057 

.39 

.010 

Milford, 

40.05 

.47 

.0405 

9.36 

1.1358 

.0072 

.44 

.070 

Natick, 

32.44 

1.38 

.0618 

7.34 

.1345 

.0077 

.61 

.605 

North  Attleborough,  i 

18.63 

.03 

.0102 

4.15 

.4033 

.0007 

.16 

.005 

Northbridge, 

20.40 

.40 

.0766 

4.22 

.5733 

.0111 

.69 

.029 

Norwood, 

68.54 

1.15 

.0758 

25.31 

.3500 

.0287 

1.01 

.982 

Pittsfield,2    .        . 

32.54 

.61 

.0987 

4.40 

.7741 

.0091 

1.04 

.048 

Southbridge,2 

27.07 

2.04 

.0847 

6.84 

.1221 

.0088 

.92 

1.462 

Spencer, 

20.49 

.29 

.0308 

3.89 

.5900 

.0179 

.40 

.035 

Stockbridge,  2 

25.59 

.17 

.0338 

2.84 

.3583 

.0042 

.45 

.142 

West  borough,  2 

29.77 

.33 

.0583 

5.90 

.9643 

.0282 

.60 

.060 

Worcester, 

62.71 

2.06 

.1190 

13.75 

.1836 

.0136 

1.70 

1.605 

1  Every  other  month. 

2  Regular  samples  from  two  or  more  underdrains  combined  in  one  average. 
'  Twenty-seven  samples  from  varioxis  underdrains. 

*  Twenty  samples. 

'  Three  samples  only. 

Note.  — Attleborough  eflJuent  omitted,  as  very  little  effluent  has  as  yet  been  collected  in  the  under- 
drains. 

.    Concord  filters  not  underdrained,  but  purified  sewage  forms  a  spring  from  which  the  samples,  rep- 
resented by  the  above  analysis,  were  collected. 
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Table  No.  5.  —  Efficiency  of  Sand  Filters  (arranged  in  Order  of  Per  Cent-  Re- 
moval of  Albuminoid  Ammonia). 

(Parts  in  100,000.] 


Free  Ammonia. 

Total  Albumi- 
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.0616 

97 
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95 
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1.25 

.03 

98 

.24 

.0102 

96 

1.72 

.16 

91 

Marlborough, 

4.93 

.47 

90 

.74 

.0328 

96 

4.73 

.39 

92 

Framingham, 

5.67 

2.03 

64 

1.65 

.0691 

96 

12.12 

.86 

93 

Milford 

4.30 

.47 

89 

.72 

.0405 

94 

4.91 

.44 

91 

Westborough, 

3.34 

.33 

90 

.82 

.0583 

93 

8.27 

.60 

93 

Chnton 

3.14 

.32 

90 

.58 

.0437 

92 

4.92 

.54 

89 

Amher.st 

3.33 

1.50 

55 

.85 

.0694 

92 

6.24 

.85 

86 

Worcester, 

4.08 

2.06 

49 

1.39 

.1190 

91 

12.25 

1.70 

86 

Brockton    (sand    filters   used    for   screened 

6.17 

3.49- 

43 

1.25 

.1142 

91 

12-50 

1.47 

88 

sewage). 
Stockbridge, 

1.63 

.17 

90 

.33 

.0338 

90 

2.09 

.45 

78 

Norwood 

3.85 

1.15 

70 

.77 

.0758 

90 

8.20 

1.01 

88 

2.03 

.19 
.52 

91 
86 

.37 
.69 

.0425 
.0735 

89 
89 

3.82 
3.88 

.60 

.60 

84 

3.72 

85 

Natick, 

3.82 

1.38 

64 

.56 

.0618 

89 

4.61 

.61 

87 

1.20 

.38 

68 

.34 

.0460 

86 

2.17 

.55 

75 

Brockton  (sand  filters  used  for  trickling  fil- 
ter effluent). 
Southbridge, 

4.15 
4.52 

1.87 
2.04 

55 
55 

.72 
.59 

.0978 
.0847 

86 
86 

4.99 
3.88 

1.08 
.92 

78 
76 

Northbridge, 

2.70 

.40 

85 

.48 

.0766 

84 

3.35 

.69 

79 

Hopedale 

4.40 

1.25 

72 

.63 

.1106 

82 

4.58 

1.01 

78 

Gardner  (Templeton  area) 

5.40 

1.82 

66 

.82 

.1595 

81 

4.90 

1.21 

75 

Pittsfield 

1.82 

.61 

66 

.48 

.0987 

79 

3.84 

1.04 

73 

Andover, 

3.53 

2.08 

41 

.67 

.1574 

77 

6.20 

1.48 

76 
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Table  No.  6.  —  Filter  Effluents  arranged  according  to  the  Amount  of  Nitrates 

in  Effluent. 


[Parts  in  100,000. 


Nitrogen  as 

Iron  in 
Effluent. 

Total 
Albuminoid 

CiTT  OR  Town. 

Nitrates  in 
Effluent. 

Nitrites  in 
Effluent. 

Ammonia 

in  Applied 

Sewage. 

Maxlborough, 

1.8648 

.0057 

.010 

.74 

Gardner  (Gardner  area),        .... 

1.8300 

.0077 

.071 

2.24 

Milford 

1.1358 

.0072 

.070 

.72 

Clinton, 

1.0837 

.0046 

.089 

.58 

Westborough 

.9643 

.0282 

.060 

.82 

Hopedale, 

.9308 

.0076 

.189 

.63 

Hudson, 

.9225 

.0115 

.086 

.69 

Gardner  (Templeton  area),    .... 

.9111 

.0246 

.116 

.82 

Pittsfield 

.7741 

.0091 

.048 

.48 

Spencer, 

.5900 

.0179 

.035 

.91 

Northbridge 

.5733 

.0111 

.029 

.48 

Concord, 

.4767 

.0095 

.008 

.65 

Brockton    (filters    used    for    trickling    filter 
effluent). 

.4204 
.4033 

.0168 
.0007 

.701 
.005 

.72 
.24 

Stockbridge 

.3583 

.0042 

.142 

.33 

Norwood, 

.3500 

.0287 

.982 

.77 

Leicester, 

.2867 

.0264 

.275 

.37 

Marion, 

.2617 

.0026 

.111 

.34 

Andover, 

.1927 

.0119 

.576 

.67 

Worcester 

.1836 

.0136 

1.605 

1.39 

Framingham, 

.1565 

.0049 

2.193 

1.65 

Natick 

.1345 

.0077 

.605 

.56 

Southbridge 

.1221 

.0088 

1.462 

.59 

.1117 

.0186 

.773 

.85 

Brockton  (filters  used  for  screened  sewage). 

.0663 

.0057 

1.511 

1.25 

No.  34.] 
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Table  No.  7.  —  Extent  of  Works  and  Rate  of  Operation. 

(For  data  concerning  the  trickling  filters  at  Brockton  and  Fitchburg  see  text  at  beginning.] 


City  or  Town. 

3 

a 

a* 
•So 

52 

S  §  J 

2fBg 
ft-- 2 

< 

Ill 
IP 

Number  of  Intermit- 
tent Sand  Filters, 
not      including 
Sludge  Beds. 

< 
a 

O 

1- 

Estimated    Average 
Rate  of  Operation 
with  Even  Distri- 
bution    (Gallons 
per  Acre  per  Day). 

Amherst,       .... 

5,112 

7.3 

375,000 

6 

2.00 

188,000 

Andover,        .... 

7,301 

11.4 

300,000 

20 

3.65 

82,000 

Attleborough, 

16,215 

30,2 

282,000 

26 

15.50 

18,000 

Brockton:  — 

Filters  for  screened  sewage, 

Filters  for  settled  effluent 
of  trickling  filter. 
Clinton,         .... 

66,878 
13,075 

75.4 
20.3 

1,415,0001 

650,000 1 

1,022,0001 

30 

7 
27 

30.00 

7.00 

26.23 

47,000 
93,000 
39,000 

Concord,        .... 

6,421 

8.4 

343,0001 

4 

3.30 

104,000 

Framingham, 

12,948 

23.0 

670,0001 

20 

20.75 

32,000 

Gardner:  — 

Gardner  area,    . 
Templeton  area. 

■      14,699 

27.4  ■ 

140,000 
625,000 

20 

26 

2.50 
10.00 

56,000 
62,500 

Hopedale,      .... 

2,188 

5.1 

145,000 

6 

3.25 

45,000 

Hudson,        .... 

6,743 

9.0 

290,000 

23 

9.00 

32,000 

Leicester,       .... 

3,237 

2.6 

70,000 

8 

.36 

194,000 

1,460 

- 

110,0001 

8 

.66 

167,000 

Marlborough, 

14,579 

26.0 

750,000 

33 

20.90 

36,000 

Milford 

13,0.55 

17.3 

425,000 

15 

9.30 

46,000 

Natick,          .... 

9,866 

15.1 

760,0001 

14 

12.60 

60,000 

North  Attleborough,    . 

9,562 

16.3 

600,000 

16 

7.00 

86,000 

Northbridge, 

8,807 

14.7 

322,000 

24 

6.00 

54,000 

Norwood,      .... 

8.014 

16.0 

625,000 

82 

8.60 

73,000 

Pittsfield 

32,121 

- 

2,291,0001 

363 

27.60 

83,000 

Southbridge, 

12,592 

13.9 

650,000 

11 

8.50 

76,000 

Spencer,        .... 

6,740 

11.0 

450,000 

12 

9.30 

48,000 

West  borough, 

5,446 

9.5 

375,000 

12 

5.80 

65,000 

Worcester,      .... 

145,986 

172.4* 

4,630,0005 

75 

74.30 

62,000 

1  Amount  pumped  to  filters. 

2  One  additional  bed  partially  constructed. 

3  Includes  sludge  beds. 

*  Includes  69  miles  for  sewage  and  surface  water. 

^  Amount  treated  by  sand  filters  only.    13,550,000  gallons  per  day  in  addition  treated  by  chemical 
precipitation. 
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OF    THE 

STATE   BOARD   OF   HEALTH 

RELATIVE    TO    THE 

Disposal  of  Sewage  in  the  South  Metro- 
politan Sewerage  District, 


[361] 


Eeport  of  the  State  Board  of  Health  relative  to 
THE  Disposal  of  Sewage  in  the  South  Metro- 
politan Sewerage  District  and  to  the 
Extension  of  the  Limits  of  the 
District. 


Office  of  the  State  Board  of  Health, 

State  House,  Boston,  Feb.  20,  1914. 

To  the  General  Court  of  Massachusetts. 

The  following  report  is  made  in  response  to  chapter  83  of  the 
Resolves  of  the  year  1913,  which  is  as  follows:  — 

Resolve  to  provide  for  an  Examination  relative  to  the  Disposal  of 
Sewage  in  the  South  Metropolitan  Sewerage  District  and  to  the 
Extension  of  Said  District. 

Resolved,  That  the  state  board  of  health  is  hereby  authorized  and  directed  to 
re-examine  the  general  subject  of  the  disposal  of  sewage  for  the  south  metropol- 
itan sewerage  district,  and  particularly  to  consider  whether  any  extension  of 
said  district  is  desirable,  and  to  make  report  thereon  to  the  general  court.  For 
this  purpose  said  board  may  employ  such  engineering  and  other  assistants  as 
may  be  necessary  to  carry  out  the  purposes  of  this  resolve.  All  bills  for  expenses 
incurred  under  the  provisions  of  tliis  resolve  shall  be  approved  by  the  governor 
and  council  before  they  are  sent  to  the  auditor  for  payment,  and  in  no  event 
shall  the  expense  exceed  the  sum  of  twenty-five  hundred  dollars.  The  report 
herein  required  shall  be  made  to  the  general  court  on  or  before  the  fifteenth 
day  of  January  in  the  year  nineteen  hundred  and  fourteen.  (Approved  May  8, 
1913. 

Upon  re-examining  the  general  subject  of  the  disposal  of  sewage 
for  the  south  metropolitan  sewerage  district,  the  Board  finds  the 
disposal  system  to  be  well  adapted  to  remove  all  of  the  sewage  of 
the  district  throughout  the  period  for  which  it  was  designed  to  serve, 
and  to  dispose  of  the  sewage  in  a  manner  that  is  efficient  and  satis- 
factory. 

Modifications,  which  increase  in  population  within  the  district  will 
occasion,  were  provided  in  the  original  design,  and  it  is  entirel}-  prac- 
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ticable  to  make  small  additions  to  the  area  of  the  district  in  a  judi- 
cious way  that  will  have  the  general  effect  of  shortening  the  time 
which  the  system  will  serve  the  present  district  in  proportion  to  the 
increased  amount  of  sewage  so  introduced. 

The  towns  outside  of  the  district  which,  by  reason  of  present  size 
and  prospective  growth,  may  look  forward  within  a  few  years  to  dis- 
posing of  their  sewage  through  the  south  metropolitan  sewerage  system 
are  Braintree,  Weymouth  and  Hingham  along  the  shore  of  Boston 
Harbor,  and  the  towns  of  Wellesley  and  Needham  upon  Charles 
River. 

The  disposal  of  the  sewage  of  these  towns  and  of  towns  in  the 
Neponset  River  Valley  is  considered  in  the  accompanying  report  of 
the  chief  engineer  of  the  Board,  which  is  presented  as  part  of  this 
report. 

For  the  present,  and  to  meet  the  intention  of  Resolves,  chapter  83, 
we  have  considered  particularly  the  extension  of  the  south  metro- 
politan sewerage  district  to  include  the  towns  of  Wellesley  and  Need- 
ham.  Wellesley,  requiring  immediate  relief,  has  been  studied  in 
much  detail,  including  the  various  plans  which  have  formerly  been 
proposed  for  its  relief,  with  the  result  that  in  the  judgment  of  the 
Board,  the  best  plan,  both  for  the  town  and  for  the  south  metropoli- 
tan sewerage  district,  is  the  construction  of  a  main  sewer  extending 
from  the  Wellesley-Needham  line  near  its  southwesterly  end  near 
Charles  River  down  the  valley  of  the  river,  partly  in  Needham,  in 
Dover  and  in  Dedham,  to  the  Neponset  valley  sewer  in  West  Roxbury; 
the  sewer  to  consist  of  cast-iron  pipes  having  diameters  of  20,  24  and 
30  inches,  and  a  total  length  of  l}/2  miles,  with  an  estimated  cost  of 
$347,476. 

Henry  P.  Walcott, 
Clement  F.  Coogan, 

C.   E.   McGlLLICUDDT, 

Hiram  F.  Mills, 
Robert  W.  Lovett, 
m.  j.  rosenau, 
Joseph  A.  Plouff, 

State  Board  of  Health. 
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REPORT  OF  CHIEF  ENGINEER. 

Boston,  Feb.  13,  1914. 

To  Hiram  F.  Mills,  C.E.,  Chairman,  Committee  on  Water  Supply  and  Sewerage 
of  the  State  Board  of  Health. 

Sir:  —  By  direction  of  your  committee  I  have  examined  the  sew- 
erage system  of  the  south  metropolitan  sewerage  district  and  the  re- 
quirements in  the  matter  of  sewage  disposal  of  other  cities  and  towns 
in  the  regions  adjacent  to  the  district,  especially  of  those  municipalities 
which  might  find  a  convenient  outlet  for  their  sewage  through  the 
sewers  of  the  south  metropolitan  system,  and  present  a  report  of  the 
results  of  these  investigations  with  plans  of  existing  works  and  of  such 
extensions  thereof  as  seem  desirable  at  the  present  time. 

Report. 

The  south  metropolitan  sewerage  district,  created  under  the  pro- 
visions of  chapter  424  of  the  Acts  of  the  year  1899,  comprises  at  pres- 
ent the  cities  of  Waltham,  Newton  and  Quincy,  the  towns  of  Water- 
town,  Brookline,  Dedham  and  Milton,  and  all  or  large  portions  of  the 
Brighton,  Back  Bay,  Dorchester,  Roxbury,  West  Roxbury  and  Hyde 
Park  districts  of  the  city  of  Boston. 

The  district  is  served  by  a  main  sewer  and  several  large  tributaries, 
the  system  having  been  designed  to  provide  an  outlet  for  each  of  the 
cities  and  towns  included  in  the  district.  The  outlines  of  this  district, 
which  has  an  area  of  100.87  square  miles,  and  the  location  of  the 
sewers  owned  by  the  district,  are  shown  on  the  accompanying  plan.^ 

The  main  sewer  of  the  south  metropolitan  district,  known  as  the 
high-level  sewer,  is  15.2  miles  in  length.  It  begins  near  the  northerly 
base  of  Parker  Hill  in  Roxbury,  runs  southerly  through  the  valley  of 
Stony  Brook,  and  through  the  divide  to  the  valley  of  the  Neponset 
River,  where  it  turns  to  the  east  and  discharges  into  a  deep  channel 
of  Boston  Harbor,  known  as  Nantasket  Roads,  north  of  Peddock's 
Island. 

The  high-level  sewer  at  its  upper  end  in  St.  Alphonsus  Street 
between  Tremont  and  Smith  streets  in  Roxbury,  where  it  receives 
from  a  pumping  station  at  Ward  Street,  about  one-third  of  a  mile 
farther  north,  the  flow  of  its  principal  tributary,  the  Charles  River 
valley  sewer,  is  6  feet  6  inches  by  7  feet  in  diameter,  and  its  invert 
is  at  grade  134  above  the  metropolitan  sewerage  base,  or  about  34 
feet  above  low  tide  in  Boston  Harbor. 

About  a  mile  from  its  upper  end  the  main  sewer  is  joined  by  the 

'  Plan  not  printed. 
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gravity  extension  known  as  the  Brookline-Brighton  branch,  and  the 
next  important  tributary  is  the  Neponset  valley  sewer,  which  joins 
the  high-level  near  the  point  where  it  passes  beneath  the  Neponset 
River.  The  main  sewer  also  receives  a  portion  of  the  sewage  of  Quincy 
through  a  force  main  and  pumping  station  controlled  by  the  district. 
In  the  lower  part  of  its  course  in  Quincy,  the  high-level  sewer  has  a 
maximum  section  of  11  feet  3  inches  by  12  feet  6  inches,  and  a  carry- 
ing capacity  when  flowing  full  of  about  300,000,000  gallons  per  day,  or 
300  gallons  per  capita  for  a  total  population  of  approximately  1,000,000, 
which  it  was  estimated,  at-  the  time  the  sewer  was  designed,  in  1899, 
might  be  included  within  the  limits  of  the  south  metropolitan  district 
as  then  established  by  the  end  of  about  forty  years. 

The  tributaries  to  the  high-level  sewer  form  essential  parts  of  the 
south  metropolitan  system.  The  Charles  River  valley  branch  sewer, 
from  which  sewage  is  pumped  into  the  high-level  sewer  at  its  upper 
end,  was  constructed  originally  in  1892  and  provided  with  a  temporary 
outlet  into  the  main  drainage  system  of  the  city  of  Boston,  but  its 
flow  was  diverted  into  the  high-level  sewer  upon  the  completion  of 
the  latter  in  1904. 

The  Charles  River  valley'  sewer  begins  on  the  southerly  side  of  the 
Charles  River  in  Waltham  near  the  Newton  boundary,  and  passes 
thence  along  on  the  southerly  bank  of  the  river  through  Newton, 
Brighton,  Brookline  and  the  Back  Bay  district  of  Boston  to  the 
pumping  station,  Ward  street,  whence  the  sewage  is  pumped  through 
two  lines  of  48-inch  pipe  a  little  less  than  one-third  of  a  mile  in  length 
into  the  upper  end  of  the  high-level  sewer. 

The  dimensions  of  the  Charles  River  valley  sewer  are  3  feet  6  inches 
by  4  feet  at  its  upper  end,  increasing  to  6  feet  6  inches  by  7  feet  in 
the  lower  part  of  its  course,  where  it  enters  the  Ward  Street  pumping 
station.  The  capacity  of  the  Charles  River  valley  sewer  at  its  upper 
end  is  17,400,000  gallons  per  day,  and  near  its  lower  end,  at  the 
junction  of  Vancouver  and  Ruggles  streets  in  the  Back  Bay,  it  has  a 
carrying  capacity  of  37,900,000  gallons  per  day. 

For  several  years  after  its  construction  this  sewer  served  prac- 
tically all  portions  of  the  Charles  River  valley  now  comprised  in  the 
south  metropolitan  district,  including  the  cities  of  Waltham  and 
Newton,  the  towns  of  Brookline  and  Watertown,  and  the  Brighton 
and  portions  of  the  Back  Bay  districts  in  the  city  of  Boston,  and  was 
designed  to  have  sufficient  capacity  to  continue  to  serve  adequately 
the  lower  levels  in  this  valley  for  many  years  in  the  future  when  re- 
lieved of  the  flow  of  the  high  levels  by  the  subsequent  construction 
of  the  high-level  sewer  and  its  extension  to  Brookline,  Brighton  and 
Newton. 
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In  addition  to  the  Charles  River  valley  sewer  there  is  also  a  short 
tributary  sewer  in  Huntington  Avenue  which  receives  sewage  from  a 
considerable  portion  of  the  Back  Bay  district  in  Boston  and  conveys 
it  to  the  Ward  Street  pumping  station.  The  quantity  of  sewage 
pumped  at  the  Ward  Street  station  into  the  high-level  sewer  in  the 
years  since  that  sewer  was  completed  is  shown  in  the  following  table:  — 


Quantity 

PUMPED  (Million  Gallons 

Year. 

PER  Day). 

Average  Lift 

(Feet  . 

Average. 

Maximum. 

Minimum. 

1905,    

20.940 

55.250 

12.140 

40.26 

1906 

24.500 

42.500 

15.000 

40.65 

1907 

23.500 

66.100 

13.100 

41.57 

1908 

22.300 

43.600 

13.100 

40.73 

1909 

22.700 

38.000 

9.500 

40.57 

1910 

22.900 

60.900 

14.200 

40.02 

1911 

22.600 

47.400 

15.400 

40.31 

1912 

26.258 

54.315 

15.550 

40.35 

1913 

27.056 

58.214 

17.429 

41.18 

The  next  important  tributary  to  the  high-level  sewer  is  the  Brook- 
line-Brighton  extension,  which  joins  the  main  sewer  at  Centre  and 
Perkins  streets,  near  the  former  Roxbury-West  Roxbury  boundary  line, 
not  far  from  Jamaica  Pond.  The  Brookline-Brighton  high-level  sewer 
is  designed  to  intercept  the  sewage  flowing  from  the  higher  portions 
of  Brookline,  Brighton  and  Newton  and  thus  relieve  the  Charles  River 
valley  sewer  as  provided  in  the  original  plans.  The  high-level  sewer 
is  to  be  extended  ultimately  as  rapidly  as  circumstances  may  require 
to  the  neighborhood  of  Newton  Lower  Falls,  and  has  been  constructed 
as  far  as  Oak  Square  in  Brighton  near  the  boundary  between  Brighton 
and  Newton.  At  its  present  western  terminus  in  Oak  Square  the 
dimensions  of  this  sewer  are  5  feet  9  inches  by  6  feet,  and  it  has  a 
capacity  of  about  43,200,000  gallons  per  day;  at  its  lower  end  its 
diameter  is  7  feet  and  its  carrying  capacity  about  66,000,000  gallons 
per  day. 

The  Neponset  valley  intercepting  sewer  was  constructed  in  1896  to 
collect  the  sewage  of  the  Neponset  and  Mother  Brook  valleys  and  of 
certain  portions  of  the  Charles  River  valley,  comprising  the  westerly 
portions  of  West  Roxbury  and  certain  districts  in  Newton  and  Brook- 
line  at  present  very  sparsely  populated,  and  to  convey  it  to  a  tem- 
porary outlet  into  the  Dorchester  intercepting  sewer  of  the  city  of 
Boston.  The  Neponset  valley  sewer,  above  the  point  where  it  crosses 
the  high-level  sewer,  was  connected  with  the  latter  upon  the  comple- 
tion of  the  high-level  system  in  1904,  and  all  of  the  sewage  of  the 
Neponset  valley  district  above  that  point  is  discharged  into  the  high- 
level  sewer  by  gravity. 
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The  design  of  the  high-level  sewer  provides  for  the  pumping  of  the 
sewage  of  the  lower  portion  of  the  Neponset  valley  sewer  ultimately 
into  the  high-level  system  and  its  disposal  through  the  Nut  Island 
outlet. 

The  Neponset  valley  sewer  for  several  hundred  feet  above  the 
boundary  line  between  Dedham  and  West  Roxbury  is  about  32  by 
36  inches  in  diameter  and  has  a  capacity  of  10,750,000  gallons  per 
day;  below  that  point  its  capacity  increases  to  16,870,000  gallons  per 
day,  while  in  the  lower  part  of  its  course  above  the  high-level  sewer 
its  capacity  is  48,000,000  gallons  per  day.  Throughout  most  of  its 
course  below  Dedham  this  sewer  has  a  very  rapid  fall,  and  its  capacity 
is  very  large  in  proportion  to  the  quantity  of  sewage  which  it  now 
receives. 

The  sewage  of  the  lower  levels  in  Quincy  was  also  formerly  dis- 
charged into  the  Boston  main  drainage  system  and  was  diverted  to 
the  high-level  sewer  when  the  latter  was  completed  in  1904. 

The  sizes,  grades  and  capacities  of  the  high-level  sewer  and  of  its 
important  tributaries  at  certain  points  are  given  in  the  following 
table :  — 


Size. 


Grade. 


Capacity 
(Million 
Gallons 

per  Day). 


High-level  sewer  at  lower  end, 

Charles  River  val'.ey  sewer:  — 
At  Vancouver  and  Ruggles  streets, 
At  Newton-Brighton  boundary,    . 
At  Cheesecake  Brook  sewer,  . 

Brookline-Brighton  sewer:  — 
At  lower  end,          .... 
At  Oak  Square 

Neponset  Valley  sewer:  — 
At  lower  end,  .... 

At  Dedham-West  Roxbury  boundary, 
At  Spring  Street,  West  Roxbury,  . 


11' 3"  X  12' 6" 


5' 6" 
4' 6"  X  5' 13-^" 
3'6"x4'0" 


7'0" 
5'9"x6'0" 


4'  6"  X  4'  7%" 

3'9"x4'H" 

2'8"x3'0" 


1:3500 


1:2500 
1:2500 
1:1500 


1:3000 
1:3000 


1:1000 

1:2000 

95: 1000 


300.0 


37.9 
26.8 
17.4 


66.0 
43.2 


48.0 
16.9 
10.8 


Population  of  the  South  Metropolitan  District  and  Quantity  of  Seioage  discharged 
through  the  High-level  System. 

It  was  estimated  at  the  time  the  construction  of  the  high-level 
system  was  under  consideration  that  the  total  population  of  the  high- 
level  district  would  amount  in  1913  to  about  418,000,  but  the  growth 
of  population  in  the  district  has  been  somewhat  less  than  those  esti- 
mates. 

The  following  table  shows  the  actual  length  of  sewers  and  the  popu- 
lation connected  therewith  for  each  year  since  1900,  together  with  the 
average  and  maximum  flow  of  sewage  since  the  year  1905:  — 
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Year. 


Population. 


Length 
(Miles). 


Average 

Flow  for  Year 

(Gallons  per 

Day). 


Maximum 

Flow  for  Year 

(Gallons  per 

Day). 


1900,  . 

1901,  . 

1902,  . 

1903,  . 

1904,  . 

1905,  . 

1906,  . 

1907,  . 

1908,  . 

1909,  . 

1910,  . 

1911,  . 

1912,  . 

1913,  . 


103,285 
110,121 
130,895 
140,501 
147,761 
156,360 
167,070 
188,150 
201,595 
233,025 
230,365 
241,865 
252,265 
262,960 


307.54 
344.24 
366.42 
391.56 
406.32 
439.74 
468.18 
479.51 
492.86 
524.01 
542.25 
557.52 
572.40 
590.83 


25,000,000 
33,600,000 
40,600,000 
37,800,000 
40,400,000 
39,600,000 
42,000,000 
48,200,000 
53,000,000 


78,000,000 
97,000,000 
137,000,000 
107,000,000 
135,500,000 
141,000,000 
137,500,000 
135,000,000 
152,000,000 


The  area  at  present  tributary  to  the  sewers  of  the  south  metropoli- 
tan system,  and  the  area  that  will  ultimately  become  tributary  thereto 
if  the  limits  of  the  district  remain  as  at  present,  are  shown  in  the 
following  table:  — 


City  or  Town. 

Estimated 
Area 

Tributary 
(Square 
Miles). 

Area 

Tributary 

Ultimately 

(Square 

Miles). 

Ratio  of 
Present 
and  Ulti- 
mate Area 
(PerCent.). 

Boston  (Back  Bay), 

1.24 

1.61 

77.0 

Boston  (Brighton) 

3.17 

3.74 

84.8 

Boston  (Dorchester) 

2.43 

4.89 

49.7 

Boston  (Hyde  Park), 

1.48 

4.57 

32.4 

Boston  (Roxbury) 

- 

1.23 

- 

Boston  (West  Roxbury), 

2.44 

8.92 

27.4 

Brookline, 

3.53 

6.81 

51.8 

Dedham 

0.81 

9.40 

8.6 

Milton 

0.76 

12.59 

6.0 

Newton, 

7.42 

16.88 

44.0 

Quincy 

3.06 

12.56 

24.4 

Waltham 

2.38 

13.63 

17.5 

Watertown, 

2.12 

4.04 

52.5 

Totals 

30.84 

100.87 

30.6 
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The  sewerage  sj^stem  of  the  south  metropolitan  district  was  designed 
to  be  of  sufficient  capacity  to  provide  for  the  disposal  of  the  sewage 
of  the  district  for  as  many  as  forty  years  after  its  construction  was 
begun,  that  is,  until  about  the  year  1940,  when  it  was  estimated  that 
the  district  would  contain  nearly  1,000,000  inhabitants. 

The  average  daily  flow  of  sewage  for  the  year  1913  was  a  little  over 
one-sixth,  and  the  maximum  flow  about  one-half,  of  the  capacity  of 
the  high-level  sewer  at  its  lower  end.  The  high  maximum  flow  of 
sewage  is  undoubtedly  due  to  the  admission  of  considerable  quantities 
of  storm  water  from  the  various  tributaries  at  the  present  time.  The 
law  under  which  the  high-level  sewerage  system  was  constructed  pro- 
vides that  the  sewerage  systems  connected  therewith  shall  be  con- 
structed upon  the  separate  plan  and  that  the  entrance  of  storm  water 
into  the  system  shall  be  prevented  so  far  as  practicable;  but  since  the 
sewers  in  considerable  portions  of  the  areas  served  by  the  high-level 
system  were  constructed  upon  the  combined  plan,  it  has  been  found 
advantageous  to  authorize  the  temporary  connection  of  such  sewers 
with  the  high-level  system  for  a  limited  time,  pending  a  separation  of 
the  sewage  from  the  storm  water  in  these  districts.  Separation  is  now 
being  gradually  but  steadily  effected  in  the  city  of  Boston  under  a 
special  law  enacted  in  1907,  and  under  the  continued  operation  of  this 
law  the  quantity  of  storm  water  entering  the  high-level  system  will 
diminish  steadily  in  the  future.  There  is  also  considerable  leakage  into 
some  of  the  sewers  connected  with  the  high-level  system  which  will 
doubtless  be  restricted  in  the  future  when  the  necessity  for  such  re- 
striction becomes  more  urgent. 

From  the  foregoing  it  appears  tliat  about  one-third  of  the  time  has 
elapsed  for  which  the  high-level  sewer  was  designed  to  serve,  and  that 
about  one-third  of  the  district  is  now  served  by  that  sewer,  while  the 
maximum  flow,  including  storm  water,  is  about  one-half  the  capacity 
of  the  sewer. 

Considering  the  fact  that  the  storm  water  now  admitted  to  the 
high-level  sewer  or  its  tributaries  under  special  agreements  for  the 
convenience  of  the  districts  served  by  combined  sewers  will  eventually 
be  ehminated,  it  seems  probable,  so  far  as  can  now  be  judged,  that  the 
high-level  sewer  will  prove  adequate  for  the  removal  of  all  of  the 
sewage  of  the  south  metropolitan  district  throughout  the  period  for 
which  it  was  designed.  The  main  tributaries  also,  so  far  as  can  now 
be  foreseen,  appear  to  be  adequate  for  the  period  for  which  the  system 
was  designed  to  serve,  assuming  that  the  incomplete  portions  will  be 
extended  as  circumstances  require. 

The  capacity  of  the  Charles  River  valley  sewer  will  undoubtedly  be 
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reached  long  before  that  of  the  high-level  sewer,  but  the  tributary 
known  as  the  Brookline-Brighton  extension,  already  constructed  to 
Oak  Square  in  Brighton,  is  designed  for  ultimate  extension  to  Newton 
Lower  Falls  and  to  provide  the  necessary  relief  to  the  Charles  River 
valley  sewer  whenever  such  relief  becomes  necessary. 

The  Neponset  valley  sewer  throughout  most  of  its  course  appears 
to  be  adequate  to  serve  its  tributary  district  for  a  very  long  time  in 
the  future.  In  the  upper  portions  of  its  course,  above  the  boundary 
of  the  town  of  Dedham,  this  sewer  receives  much  leakage  at  times 
when  the  river  is  high,  but  under  ordinary  circumstances  the  flow  is 
less  than  one-fifth  the  capacity  of  the  sewer  in  that  portion  of  its 
course,  while  farther  down  its  capacity  is  much  greater  than  the 
present  maximum  flow.  It  is  probable  that  the  excessive  leakage 
can  be  eliminated  when  it  becomes  necessary,  and  the  expense  of 
relieving  this  portion  of  the  sewer  is  not  likely  to  be  great  in  case  a 
greater  capacity  shall  be  found  desirable. 

Disposal  of  the  Sewage  of  the  South  Metropolitan  District. 

The  high-level  sewer  of  the  south  metropolitan  system  terminates 
at  Nut  Island,  whence  the  sewage  is  at  present  conveyed  to  outlets 
near  Peddock's  Island  through  two  submerged  pipes,  each  60  inches 
in  diameter,  laid  beneath  the  bottom  of  the  sea,  one  discharging  at  a 
point  1  mile  north  of  Nut  Island  and  the  other  at  a  point  1,500  feet 
easterly  therefrom.  The  sewage  is  discharged  at  the  bottom  of  the 
sea-,  where  the  depth  of  water  is  about  30  feet  at  low  tide  and  40 
feet  at  high  tide,  in  a  continuous  stream  at  all  stages  of  the  tide.  The 
average  rate  of  discharge  in  1913  was  2,200,000  gallons  per  hour. 
The  sewage  is  usually  discharged  through  a  single  outlet,  but  at  times 
of  high  flow  both  outlets  are  used,  and  provision  has  been  made  for 
the  construction  of  three  additional  outlets  in  the  future  whenever 
additional  capacity  in  the  outlet  pipes  shall  become  necessary. 

The  effect  of  the  discharge  of  sewage  at  these  outlets  has  been  the 
subject  of  careful  examination  from  year  to  year,  and  in  several 
seasons  —  especially  during  the  summer  of  1913  —  analyses  have 
been  made  of  the  waters  about  this  outlet  and  in  other  parts  of  the 
harbor  to  determine  the  effect  of  the  sewage  upon  the  sea  water  and 
the  limits  of  the  areas  through  which  it  can  be  traced. 

The  results  of  the  observations  of  the  discharge  of  sewage  at  the 
Peddock's  Island  outlet  show  that  the  sewage  becomes  greatly  diluted 
before  it  reaches  the  surface  of  the  sea,  and  samples  of  the  sea  water 
taken  immediately  over  the  point  of  discharge  have  shown  that  it  is 
diluted  to  the  extent  of  95  per  cent,  before  reaching  the  surface  of 
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the  water.  The  sewage  is  ordinarily  traceable  only  for  very  short 
distances  and,  except  on  very  still  days  when  the  sleek  extends  to  a 
greater  distance,  the  area  visibly  affected  by  sewage  in  the  neighbor- 
hood of  these  outlets  is  very  small,  and  they  are  usually  difficult 
to  locate.  The  effect  of  the  sewage  is  noticeable  by  chemical  and 
bacterial  analysis  only  in  the  main  channel  on  the  incoming  tide 
and  in  a  comparatively  narrow  path  leading  toward  the  sea  on  the 
outgoing  tide. 

The  results  of  the  investigations,  as  a  whole,  show  that  the  method 
of  disposal  continues  to  be  effective  and  unobjectionable,  and  there  is 
no  reason  to  anticipate  that  changes  in  the  method  of  disposal  at  this 
outlet  will  become  necessary  until  the  quantity  of  sewage  discharged 
there  has  become  much  greater  than  at  the  present  time.  The  waters 
of  the  bays  and  estuaries  in  this  region  show,  even  upon  bacterial 
examination,  no  notable  traces  of  the  evidence  of  sewage,  and  there 
are  no  indications  that  suspended  matters  have  a  tendency  to  collect 
on  the  shores  in  the  neighborhood.  It  is  possible  that  eventually, 
with  the  discharge  of  much  larger  quantities  of  sewage,  suspended 
matters  may  become  objectionably  noticeable  on  the  surface  of  the 
sea,  and  it  may  be  deemed  desirable  to  treat  the  sewage  for  the 
removal  of  such  matters;  if  so,  effective  improvement  can  no  doubt 
be  provided  by  screening  the  sewage  more  thoroughly  before  its  dis- 
charge, but  there  is  no  present  indication  that  such  treatment  will  be 
required  for  a  long  time  in  the  future,  if  at  all. 

The  system,  as  a  whole,  is  excellently  adapted  for  the  collection  and 
disposal  of  the  sewage  of  the  south  metropolitan  district  and,  so  far  as 
can  now  be  foreseen,  is  likely  to  be  adequate  and  satisfactory,  with 
little  if  any  modification,  for  the  removal  and  disposal  of  all  of  the 
sewage  of  the  district  throughout  the  period  for  which  it  was  designed 
to  serve. 

Necessity  or  Desirability  of  extending  the  Limits  of  the  South  Metro- 
politan Sewerage  District. 
In  fixing  the  limits  of  the  south  metropolitan  sewerage  district  in 
1900,  provision  was  made  for  admission  to  the  district,  if  necessary  or 
desirable  at  some  future  time,  of  the  sewage  from  certain  small  and 
thinly  populated  areas  in  Needham,  Wellesley  and  Weston,  which  are 
adjacent  to  the  district  on  the  west  and  could  possibly  be  served  by 
the  extension  of  the  high-level  sewer  or  by  other  tributaries  of  the 
system,  but  no  sewers  have  as  yet  been  built  to  serve  these  areas.  It 
was  also  suggested  that  sewage  from  Braintree,  Weymouth  and 
Hingham  could  probably  best  be  disposed  of  by  discharge  through  the 


No.  34.]        SOUTH  IMETROPOLITAN  SEWERAGE.  373 

Peddock's  Island  outlet,  but  sewerage  systems  have  not  yet  been 
built  in  any  of  these  towns. 

The  south  metropolitan  sewerage  district  as  at  present  constituted 
is  bordered  on  the  north  by  the  north  metropolitan  sewerage  district, 
which  is  at  present  well  served  by  the  north  metropolitan  sewerage 
system,  having  an  outlet  into  the  sea  at  Deer  Island  light.  This 
system  was  designed  in  1889  and  has  been  in  operation  since  1894. 
There  is  no  present  indication  that  it  would  be  desirable  to  transfer 
the  sewage  from  any  portion  of  that  district  to  the  south  metropolitan 
system. 

The  dense  population  on  the  easterly  side  of  the  south  metropolitan 
district  is  served  by  the  main  drainage  system  of  the  city  of  Boston. 
There  is  a  connection  in  existence  between  the  west  side  intercepting 
sewer  of  the  main  drainage  works  and  the  Charles  River  valley  sewer 
in  the  Back  Bay  district  of  Boston,  through  which  sewage  might  be 
diverted  from  portions  of  the  city  of  Boston  to  the  Ward  Street  pump- 
ing station  and  disposed  of  through  the  high-level  system.  This 
connection  is  not  now  in  use  but  is  available  in  case  its  use  should 
become  desirable  at  any  future  time.  Whether  it  may  become  nec- 
essary or  desirable  at  any  time  in  the  future  to  divert  sewage  from 
any  other  portions  of  the  city  of  Boston  into  the  high-level  system 
cannot  now  be  determined,  though  no  indication  of  such  necessity 
appears  at  the  present  time.  If  the  circumstances  should  make  de- 
sirable the  temporary  diversion  of  a  part  of  the  sewage  from  the 
Boston  main  drainage  system,  the  use  of  the  existing  connection  in 
the  Back  Bay  with  the  high-level  system  would  furnish  a  readily 
available  means  of  relief.  The  diversion  of  a  larger  part  of  the  sewage 
from  the  Back  Bay  and  West  End  districts  of  the  city  of  Boston  into 
the  high-level  sewer  is  one  of  the  possibilities  of  the  future,  but  there 
appears  to  be  no  good  reason  for  making  provision  for  the  possibility 
of  such  diversion  at  the  present  time. 

The  south  metropolitan  system  was  originally  designed  to  serve  the 
higher  areas  in  the  Charles  and  Xeponset  river  valleys,  and  it  is  in 
these  watersheds  that  further  extensions  of  the  system  seem  most 
likely  to  be  required. 

Sewerage  of  the  Cities  and  Towns  in  the  Charles  River  Valley. 
Lying  contiguous  to  the  south  metropolitan  sewerage  district  on 
the  west  and  within  the  limits  of  the  Charles  River  watershed  are  the 
towns  of  Lincoln,  Weston,  Wellesley,  Xeedham,  Dover  and  Westwood, 
and  still  farther  west  the  watershed  of  the  Charles  River  valley 
contains    all    or   large    portions    of    the    towns    of    Milford,    Franklin, 
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Bellingham,  Holliston,  Medway,  Norfolk,  Millis,  Sherborn,  Medfield, 
and  small  portions  of  Natick,  Hopkinton,  Wrentham  and  other 
towns. 

Milford,  Franklin  and  Medfield  are  already  provided  with  systems 
of  sewerage,  the  sewage  in  each  case  being  purified  by  intermittent 
filtration  and  the  efiluent  subsequently  discharged  into  adjacent 
streams.  By  the  method  of  sewage  disposal  in  use  in  these  and  many 
other  inland  towns  sewage  is  purified  efficiently  and  disposed  of  satis- 
factorily, and  similar  methods  can  be  used  for  the  disposal  of  the 
sewage  of  the  other  towns  in  the  upper  parts  of  this  valley  for  which 
no  general  system  of  sewerage  is  now  required. 

In  the  easterly  portions  of  the  valley  adjacent  to  the  south  metro- 
politan district,  however,  the  problem  of  sewage  disposal  is  a  far 
more  difficult  one,  though  the  needs  of  sewerage  in  several  of  these 
towns  do  not  as  yet  require  a  general  system.  The  town  of  Dover, 
though  lying  contiguous  to  the  metropolitan  district,  contains  no 
considerable  village,  and  had  a  population  of  only  798  in  1910.  The 
land  is  held  chiefly  in  farms  or  large  estates,  and  there  is  no  present 
prospect  that  a  general  system  of  sewerage  will  be  required  for  a  very 
long  time  in  the  future. 

The  conditions  in  the  towns  of  Lincoln  and  \Yeston  are  much  the 
same  as  in  Dover.  The  population  is  small  and  widely  scattered, 
and  there  are  no  villages  of  considerable  size  in  either  town;  but  on 
account  of  the  fact  that  these  towns  include  the  gathering  grounds  of 
the  water  supply  of  the  city  of  Cambridge,  sewerage  may  become 
necessary  in  portions  of  them  at  no  distant  time  for  the  purpose  of 
protecting  the  Cambridge  water  supply.  The  amount  of  sewage  that 
will  require  treatment,  however,  by  any  system  or  systems  that  may 
be  built  in  these  towns  would  be  very  small  for  many  years  at  least, 
and  could  very  probably  be  disposed  of  unobjectionably  by  treatment 
at  works  located  in  the  immediate  neighborhood  of  the  areas  from 
which  the  sewage  is  collected.  Sewage  from  these  towns  could  be 
discharged  into  the  sewers  of  the  city  of  "Waltham  or  the  city  of 
Newton  and  disposed  of  through  the  south  metropolitan  system,  and 
that  method  of  disposal  may  eventually  be  adopted  for  small  areas 
in  this  region;  but  judging  from  the  growth  of  these  districts  in  the 
past,  there  is  no  present  need  of  sewerage  in  any  considerable  section 
of  these  towns,  and  none  is  likely  to  be  required  for  many  years. 

It  is  possible  that  a  small  area  in  the  southeastern  portion  of 
Weston  may  become  more  thickly  populated  at  some  future  time,  and 
in  that  case  the  sewage  might  be  disposed  of  through  the  metropoli- 
tan system  or  one  of  its  tributaries  in  Newton  or  Waltham.     There 
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is  little  likelihood,  however,  that  sewerage  will  be  required  in  this 
district  for  a  long  time  in  the  future. 

The  conditions  in  the  town  of  Westwood  within  the  Charles  River 
valley  are  much  the  same  as  in  Dover,  Lincoln  and  Weston.  The 
population  is,  for  the  most  part,  widely  scattered,  and  the  principal 
village  is  small  and  has  as  yet  no  public  water  supply.  A  general 
system  of  sewerage  is  unnecessary,  and  there  are  no  present  indica- 
tions that  sewerage  will  be  required  for  many  years  in  the  future. 

Most  important  of  the  towns  contiguous  to  the  south  metropolitan 
district  in  the  Charles  River  valley  are  Xeedham  and  Wellesley,  both 
of  which  have  had  public  water  supplies  for  a  great  many  years,  but 
neither  of  which  is  provided  as  yet  with  a  system  of  sewerage.  A 
sewerage  system  has  become  essential  for  the  proper  protection  of  the 
public  health  in  a  large  part  of  Wellesley,  and  objectionable  conditions 
are  beginning  to  appear  in  parts  of  Xeedham,  especially  in  the  High- 
landville  district,  which  cannot  be  satisfactorily  relieved  until  a 
system  of  sewers  has  been  provided. 

The  question  of  providing  a  system  of  sewerage  has  been  under 
consideration  by  the  inhabitants  of  the  town  of  Wellesley  for  many 
3-ears,  and  plans  for  a  system  of  sewerage  have  been  prepared  at 
various  times.  The  question  of  including  this  town  and  the  town  of 
Needham  in  the  south  metropolitan  district  was  considered  by  the 
State  Board  of  Health  in  1899  in  the  course  of  the  investigations 
relative  to  the  construction  of  the  high-level  system.  The  results  of 
the  investigations  at  that  time  indicated  very  clearly  that  the  sewage 
of  the  town  of  Wellesley  could  be  disposed  of  upon  land  in  the  north- 
westerly corner  of  the  town  at  less  expense  than  in  any  other  way, 
and  the  town  was  not  included  in  the  south  metropolitan  district, 
though  provision  was  made  for  taking  sewage  from  the  easterly  part 
of  the  town  into  the  south  metropolitan  system,  if  such  disposal  of 
the  sewage  should  seem  desirable.  Subsequently  the  question  was 
investigated  by  the  town,  and  plans  of  a  system  were  prepared  which 
provided  for  disposing  of  the  sewage  upon  the  lands  indicated  in  the 
northwesterly  part  of  the  town.  The  plan  was  not  adopted,  however, 
and  a  system  of  sewerage,  though  badly  needed,  has  not  yet  been 
introduced. 

In  the  fifteen  years  that  have  elapsed  since  the  previous  investiga- 
tion was  made  by  the  Board  there  has  been  a  material  change  in  the 
circumstances  affecting  the  disposal  of  the  sewage  of  Xeedham  and 
Wellesley,  and  a  further  examination  has  been  made  of  the  whole 
question  of  sewerage  for  these  towns  and  of  the  various  available 
methods    for    the    disposal    of    the    sewage.     In   the  case  of  the  town 
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of  Wellesley  the  construction  of  the  Boston  &  Worcester  Electric 
Railwa}^  has  been  followed  by  a  marked  increase  in  population  in 
the  northwesterly  portion  of  the  town,  and  in  the  neighborhood  of  the 
area  which  it  was  formerly  proposed  to  use  for  the  disposal  of  the 
sewage  the  number  of  dwelling  houses  has  materially  increased.  The 
recent  examination  shows  that  there  are  15  dwelling  houses  in  Welles- 
ley  within  2,000  feet  of  this  area  and  as  many  as  25  within  half  a 
mile.  It  is  believed  that  the  establishment  of  a  sewage  disposal 
works  in  this  region  would  very  injuriously  affect  the  value  of  property 
in  the  neighborhood,  and  there  is  strong  opposition  by  the  inhabit- 
ants to  the  location  of  such  a  works  in  that  region.  As  the  works 
would  be  located  very  close  to  the  boundary  between  Wellesley  and 
Weston,  and  also  very  near  the  boundaries  of  Wayland  and  Natick, 
objection  would  be  likely  to  be  raised  also  by  others  than  those 
dwelling  within  the  town  of  Wellesley  and  in  the  immediate  neigh- 
borhood of  the  proposed  filter  beds. 

In  the  town  of  Needham,  also,  great  difficulty  is  likely  to  be  ex- 
perienced in  securing  a  satisfactory  location  for  a  sewage  disposal 
works  when  a  system  of  sewerage  becomes  necessary  in  that  town. 
The  population  in  the  part  of  Needham  in  which  it  appeared  prac- 
ticable to  locate  a  filtration  area  at  the  time  of  the  former  investiga- 
tion has  increased,  and  great  objection  would  be  likely  to  be  made  to 
the  use  of  that  area  at  the  present  time. 

In  view  of  the  circumstances,  the  question  of  the  disposal  of  the 
sewage  of  these  towns  in  connection  with  the  south  metropolitan 
system  has  been  very  thoroughly  considered. 

Disposal  of  the  Sewage  of  Wellesley  and  Needham  in  Connection  with 
the  South  Metropolitan  District. 
In  connection  with  the  petition  of  the  town  of  Wellesley  to  the 
Legislature  several  years  ago  for  admission  into  the  south  metropoli- 
tan sewerage  distnct,  plans  were  prepared  by  engineers  of  the  town 
showing  a  proposed  method  of  disposing  of  the  sewage  into  the  south 
metropolitan  system.  These  plans  provided  for  discharging  the  sewage 
into  the  Cheesecake  Brook  sewer,  so  called,  of  the  city  of  Newton  at 
Newton  Lower  Falls,  through  which  it  would  flow  to  the  metropolitan 
sewer  in  the  Charles  River  valley,  entering  the  latter  sewer  at  a  point 
in  Newton  a  short  distance  below  the  boundary  line  between  Newton 
and  Waltham.  Under  this  plan,  if  the  usual  custom  were  followed, 
the  portion  of  the  Cheesecake  Brook  sewer  to  be  used  by  Wellesley 
would  be  acquired  by  the  south  metropolitan  district,  and  the  city  of 
Newton  would  be  reimbursed  therefor. 
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This  plan  has  been  re-examined,  the  effect  of  its  adoption  on  the 
south  metropolitan  sewerage  system  considered,  and  the  estimates  of 
cost  revised.  The  topography  of  Wellesley  is  such  that  the  sewage 
of  the  easterly  part  of  the  town  can  be  discharged  directly  into  the 
Cheesecake  Brook  sewer  by  gravity,  but  in  order  to  discharge  the 
sewage  of  the  westerly  portion,  containing  two-thirds  of  the  area  and 
four-fifths  of  the  population  of  the  town,  into  the  Cheesecake  Brook 
sewer,  pumping  will  be  necessary. 

The  population  of  Wellesley  in  census  years  since  1890  has  been  as 
follows:  — 

Year.  Population. 

1890, 3,600 

1895, 4,229 

1900, 5,072 

1905, 6,189 

1910, 5,413 

AYhile  there  appear  to  be  unaccountable  variations  in  the  popula- 
tion of  this  town,  the  circumstances  are  such  that  it  is  likely  to  have 
a  steady  growth  in  the  future,  so  far  as  can  now  be  foreseen. 

The  quantity  of  sewage  to  be  provided  for  after  a  sewerage  system 
comes  into  general  use,  assuming  that  the  sewers  will  be  constructed 
on  the  separate  plan,  will  probably  amount  to  about  1,000,000  gallons 
per  day  in  the  near  future,  and  will  subsequently  gradually  increase 
with  the  growth  of  population.  It  will  doubtless  be  impracticable  to 
prevent  considerable  leakage  into  the  sewers  at  times  when  the  ground 
water  is  high,  and  it  is  essential  in  this  case  to  provide  for  the  re- 
moval of  the  maximum  flow  of  sewage  in  order  to  prevent  the  necessity 
of  overflows  into  local  waters. 

In  order  to  consider  the  effect  of  the  discharge  of  Wellesley  sewage 
into  the  Cheesecake  Brook  sewer  and  the  south  metropolitan  system, 
it  is  necessary  to  estimate  the  probable  average  and  maximum  quan- 
tity of  sewage  as  a  basis  for  calculation,  and  for  this  purpose  the 
following  estimate  has  been  prepared:  — 
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Estimated  Average  and  Maximum  Quantity  of  Sewage  flowing  in  Cheesecake 
Brook  and  Charles  River  Valley  Sewers,  assuming  High-level  Sewer  is  not 
extended  through  Newton. 

In  Cheesecake  Brook  Sewer  at  Lower  End. 


Average  Daily 
Flow  for  Year. 

Maximum 
Dry  Weather  Flow. 

Maximum  Flow,  in- 
cluding Storm  Water. 

Estimated 
popxjlation. 

TOTAL    (mil- 
lion gallons). 

TOTAL    (mil- 
lion gallons). 

total  (mil- 
lion g.^llons). 

Year. 

Per 

Capita. 

Per 
Capita. 

Per 
Capita. 

0.2 

11 

.6  — 

^  to 

¥ 

'ii 

p 

11 

fl.2 

1915 

15,200 

22,800 

155 

2.4 

3.5 

175 

2.7 

4.0 

265 

4.0 

6.0 

1920 

17,300 

26,200 

159 

2.7 

4.2 

180 

3.1 

4.7 

272 

4.7 

7.1 

1925 

20,000 

30,500 

163 

3.3 

5.0 

185 

3.7 

5.6 

279 

5.6 

8.5 

1930 

23.300 

35,600 

167 

3.9 

5.9 

190 

4.4 

6.8 

286 

6.7 

10.2 

1935 

28,000 

42,600 

171 

4.8 

7.3 

195 

5.5 

8.3 

293 

8.2 

12.5 

1940 

33,600 

50,600 

175 

5.9 

8.9 

200 

6.7 

10.1 

300 

10.1 

15.2 

In  Charles  River  Valley  Sewer  at  Cheesecake  Brook  Sewer. 


1915 

46,400 

54,000 

155 

7.2 

8.4 

175 

8.1 

9.4 

265 

12.3 

14.3 

1920 

52,700 

61,600 

159 

8.4 

9.8 

180 

9.5 

11.1 

272 

14.3 

16.8 

1925 

60,600 

71,100 

163 

9.9 

11.6 

185 

11.2 

13.2 

279 

16.9 

19.8 

1930 

70,500 

82,800 

167 

11.8 

13.8 

190 

13.4 

15.7 

286 

20.2 

23.7 

1935 

83,400 

98,000 

171 

14.3 

16.8 

195 

16.3 

19.1 

293 

24.4 

28.7 

1940 

99,200 

116,200 

175 

17.4 

20.3 

200 

19.8 

23.2 

300 

29.8 

34.9 

In  Charles  River  Valley  Sewer  at  Newton-Brighton  Line. 


1915 

84,200 

91,800 

155 

13.1 

14.2 

175 

14.7 

16.1 

265 

22.3 

24.3 

1920 

96,600 

105,500 

159 

15.4 

16.8 

180 

17.4 

19.0 

272 

26.3 

28.7 

1925 

110,400 

120,900 

163 

18.0 

19.7 

185 

20.4 

22.4 

279 

30.8 

33.7 

1930 

128,300 

140,600 

167 

21.4 

23.5 

190 

24.4 

26.7 

286 

36.7 

40.2 

1935 

150,400 

165,000 

171 

25.7 

28.2 

195 

29.3 

32.2 

293 

44.1 

48.3 

1940 

177,500 

194.500 

175 

31.1 

34.0 

200 

35.5 

38.9 

300 

53.3 

58.3 

The  admission  of  the  sewage  of  Wellesley  into  the  Cheesecake 
Brook  sewer  and  into  the  Charles  River  valley  sewer  below  will  of 
course  diminish  the  capacity  of  those  sew^ers  to  serve  the  areas  for 
which  they  w^ere  designed,  and,  consequently,  make  necessary  the 
construction  of  an  auxiliary  sewer  or  sewers  for  their  relief  at  an  earlier 
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time  than  would  otherwise  be  necessary.  The  Cheesecake  Brook 
sewer  from  the  point  at  which  the  sewage  of  Wellesley  would  enter 
it  to  its  lower  end  is  24  by  36  inches  in  diameter,  is  laid  on  a  grade 
of  1  in  1000,  and  has  a  carrying  capacity  when  flowing  full  of  6,300,000 
gallons  per  day.  Estimates  of  the  probable  quantity  of  sewage  that 
will  be  tributary  to  this  sewer  in  the  future  indicate  that  the  sewer 
will  probably  serve  the  area  in  the  city  of  Newton  for  which  it  was 
designed  until  about  the  year  1938,  but  if  the  sewage  of  the  town  of 
Wellesley  should  be  disposed  of  through  this  sewer  its  capacity  would 
be  reached  about  ten  years  earlier,  or  about  1928. 

The  Charles  River  valley  sewer  at  the  point  at  which  it  is  joined 
by  the  Cheesecake  Brook  sewer  is  3  feet  6  inches  by  4  feet  9  inches  in 
diameter,  and  has  a  carrying  capacity  of  about  17,400,000  gallons  per 
day.  Farther  down  at  the  Newton-Brighton  boundary  line,  approxi- 
mately opposite  the  upper  end  of  the  high-level  extension,  so  called, 
its  diameter  is  4  feet  6  inches  by  5  feet  13^  inches,  and  it  has  a 
carrying  capacity  of  about  28,000,000  gallons  per  day.  At  Cottage 
Farm  the  diameter  is  4  feet  10  inches  by  5  feet  3  inches,  and  the 
carrying  capacity  is  about  29,400,000  gallons  per  day. 

Estimates  of  the  probable  quantity  of  sewage  that  will  be  tributary 
to  this  sewer  from  the  district  which  it  was  designed  to  serve  indicate 
that  its  capacity  below  the  entrance  of  the  Cheesecake  Brook  sewer 
will  be  reached  about  the  year  1937,  but  if  the  sewage  of  Wellesley 
should  be  discharged  into  this  sewer  its  capacity  would  be  reached  in 
1933.  Farther  down  at  the  Newton-Brighton  line  the  estimates  in- 
dicate that  the  capacity  of  the  sewer  is  sufficient  for  the  removal  of 
the  sewage  from  the  area  which  it  is  designed  to  serve  until  about 
1933,  but  if  the  sewage  of  Wellesley  is  added  the  capacity  of  the  sewer 
would  probably  be  reached  about  the  year  1930. 

These  estimates  indicate  that  if  the  sewage  of  Wellesley  should  be 
disposed  of  into  the  Cheesecake  Brook  sewer,  provision  for  the  relief 
of  this  sewer  will  have  to  be  made  about  fourteen  years  hence,  or  ten 
years  earlier  than  would  be  the  case  if  the  sewage  of  Wellesley  were 
not  admitted  to  this  sewer.  The  period  of  time  during  which  the 
Charles  River  valley  sewer  below  the  outlet  of  the  Cheesecake  Brook 
sewer  would  be  adequate  if  the  sewage  of  Wellesley  were  admitted 
will  be  shortened  by  about  four  years,  and  relief  for  that  sewer  would 
have  to  be  provided  about  1933.  Farther  down,  the  Charles  River 
valley  sewer  would  probably  require  relief  about  1930. 

The  present  plan  of  relieving  these  sewers  when  their  capacity 
has  been  reached  is  to  extend  the  Brookline-Brighton  branch  of  the 
high-level  sewer  to  Newton  Lower  Falls,  and  this  extension  from  pres- 
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ent  appearances  will  have  to  be  made  for  the  relief  of  the  lower  part 
of  the  Charles  River  valley  in  the  neighborhood  of  the  Xewton- 
Brighton  line  about  1933,  and  subsequently  continued  to  relieve  the 
Charles  River  valley  sewer  near  the  mouth  of  the  Cheesecake  Brook 
sewer  about  1937  or  193S.  If  the  sewage  of  Wellesley  is  admitted 
to  the  Cheesecake  Brook  sewer  it  will  evidently  be  necessary  either  to 
construct  a  sewer  to  relieve  the  Cheesecake  Brook  sewer  about  1928, 
and  subsequently  extend  the  high-level  sewer  to  relieve  the  lower  part 
of  the  Charles  River  valley  sewer  about  1930  and  the  upper  part 
about  1933,  or  —  as  would  very  probably  be  found  advisable  —  to 
extend  the  high-level  sewer  as  soon  as  relief  of  the  Cheesecake  Brook 
sewer  shall  become  necessary. 

An  estimate  of  the  probable  cost  of  the  extension  of  the  high-level 
sewer  from  Oak  Square  in  Brighton  to  Xewton  Lower  Falls  by  the 
engineers  of  the  Metropolitan  Water  and  Sewerage  Board  in  1904 
indicates  that  the  cost  of  this  work  at  that  time  would  probably  have 
amounted  to  about  8720,000.  The  increase  in  the  cost  of  such  work 
since  1904  has  been  very  great,  and  a  similar  estimate  on  the  basis 
of  present  prices  would  undoubtedly  increase  very  materially  the 
estimated  cost  of  this  work,  probably  by  30  to  40  per  cent.,  and 
possibly  even  more  than  the  latter  amount. 

Assuming  that  when  it  became  necessary  to  make  this  extension 
the  increase  in  cost  would  amount  to  25  per  cent,  over  the  estimate 
of  1904,  the  total  cost  of  the  extension  of  this  sewer  would  amount 
to  8900,000;  if  constructed  ten  years  earlier  than  would  otherwise  be 
necessary,  the  district  would,  by  reason  of  the  admission  of  Wellesley, 
be  paying  interest  upon  the  cost  of  this  sewer  for  a  period  of  ten 
years,  an  expense  which  would  otherwise  be  unnecessary.  Assum- 
ing that  the  interest  would  amount  to  4  per  cent,  on  the  estimate 
given  above,  the  loss  in  interest  to  the  district  would  amount  to 
836,000  per  year,  or  a  total  of  8360,000  in  ten  years. 

The  cost  of  constructing  the  Cheesecake  Brook  sewer,  according  to 
the  information  available  to  the  Board,  was  about  8203,500,  including 
the  assessed  value  of  certain  lands  in  which  easements  were  acquired 
in  connection  with  the  construction  of  the  sewer.  An  extension  to 
this  sewer  across  the  Charles  River  to  receive  the  sewage  of  Welles- 
ley  would  probably  cost  about  85,000,  making  the  total  cost  to  the 
district  of  constructing  and  acquiring  works  to  receive  the  sewage  of 
Wellesley,  .8208,500.  If  to  this  is  added  the  cost  of  the  extension  of 
the  high-level  sewer  ten  years  earlier  than  would  otherwise  be  nec- 
essary, the  total  cost  of  the  admission  of  Wellesley  to  the  metropolitan 
svstem  would  be  — 
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For  Cheesecake  Brook  sewer,    .       .       . ' S203,500 

For  extension  to  Wellesley, 5,000 

For  interest  on  cost  of  extension  of  the  liigh-level  sewer  that  would 

otherwise  be  unnecessary, 360,000 

Total, S568,500 

It  is  assumed  that  the  town  of  ^Yellesley  would  construct  and  main- 
tain all  of  the  works  required  for  the  disposal  of  its  sewage  into  the 
Cheesecake  Brook  sewer.  There  would,  however,  be  an  additional 
cost  to  the  south  metropolitan  district  for  pumping  the  sewage  of 
Wellesley  at  Ward  Street,  but  after  the  extension  of  the  high-level 
sewer  to  Newton  Lower  Falls  nearly  all  of  the  sewage  of  Wellesley 
could  be  discharged  directly  into  the  high-level  system  and  the 
greater  part  of  the  cost  of  pumping  the  sewage  at  Ward  Street  avoided. 
There  would  still  apparently  remain  a  small  area  in  Wellesley  too  low 
to  be  served  by  the  high-level  system,  which  would  remain  tributary 
to  the  Cheesecake  Brook  sewer,  but  the  cost  of  pumping  this  quantity 
of  sewage  would  be  inconsiderable. 

Methods  of  Sewage  Disposal  available  to  the  Town  of  Needham. 

The  towm  of  Needham  has  not  thus  far  found  it  necessary  to  con- 
sider the  question  of  a  general  system  of  sewerage  for  the  more  thickly 
settled  parts  of  its  territory.  The  circumstances  of  the  location  of  this 
town  are  somewhat  exceptional  in  that  the  greater  part  of  the  thickly 
settled  portions  is  located  on  gravelly  land  which  has  not  yet  become 
saturated  with  sewage  to  such  an  extent  as  to  make  necessary  a 
general  system  for  the  removal  of  sewage.  In  the  Highlandville 
district,  however,  the  need  of  sewerage  is  already  becoming  serious, 
and,  since  the  population  of  the  town  seems  likely  to  grow  rapidly 
in  the  future,  a  sewerage  system  is  likely  to  be  required  within  a 
very  few  years. 

The  conditions  affecting  the  disposal  of  the  sewage  of  Needham  are 
quite  similar  to  those  of  Wellesley.  The  sewage  can  be  purified  within 
the  limits  of  the  town,  but  the  circumstances  are  such  that  the  dis- 
charge of  the  sewage  into  the  south  metropolitan  system  would  un- 
doubtedly be  the  most  desirable  and  least  expensive  method  of  sewage 
disposal.  The  population  of  Needham,  as  shown  by  census  enumera- 
tions since  1890,  has  been  as  follows:  — 

Year.  Population. 

1890, 3,035 

1895, 3,511 

1900, 4,016 

1905, 4,284 

1910, 5,026 
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The  easterly  portion  of  the  town  drains  naturally  toward  the 
Charles  River  above  Newton  Lower  Falls  and  toward  Rosemary 
Brook,  which  enters  the  Charles  River  about  halfway  between  the 
Upper  and  Lower  falls.  Above  Newton  Lower  Falls  the  valley  of  the 
Charles  River  in  Needham  is  controlled  largely  for  water  supply  pur- 
poses by  the  city  of  Newton  and  the  town  of  Brookline,  and  sewerage 
is  unlikely  to  be  required  in  the  remaining  portions  for  many  years 
in  the  future.  The  greater  part  of  the  area  of  the  town  of  Needham, 
containing  probably  four-fifths  of  the  population,  drains  naturally 
through  tributaries  which  reach  the  river  many  miles  above  Newton 
Upper  Falls.  It  is  practicable  to  convey  all  of  the  sewage  of  the 
Rosemary  Brook  valley  and  of  the  areas  sloping  toward  the  Charles 
River  in  the  neighborhood  of  Newton  Upper  Falls  into  the  Cheese- 
cake Brook  sewer  by  gravity,  and  this  plan  has  been  suggested  in  a 
previous  report  as  a  possible  method  of  disposal  for  the  sewage  of 
these  areas,  which  are  at  the  present  time  for  the  most  part  thinly 
populated. 

In  order  to  dispose  of  the  sewage  of  the  main  portion  of  the  town 
into  the  Cheesecake  Brook  sewer,  pumping  would  be  required,  and  it 
would  also  be  necessary  either  for  the  metropolitan  district  to  acquire 
the  Cheesecake  Brook  sewer  as  far  as  the  Needham  boundary  or  to 
construct  an  additional  sewer  to  receive  the  sewage  of  Needham.  As- 
suming that  the  Cheesecake  Brook  sewer  would  be  used  for  the  pur- 
pose, and  for  the  disposal  of  the  sewage  of  ^Yellesley  also,  it  would 
be  necessary  for  the  district  to  acquire  practically  all  of  the  remaining 
length  of  this  sewer  from  Newton  Lower  Falls  to  Newton  Upper  Falls. 
The  total  cost  of  this  sewer,  according  to  information  furnished  to  the 
Board,  was  approximately  $100,000.  Assuming  that  the  sewage  of 
Needham  was  admitted  together  with  that  of  Wellesley  to  the  Cheese- 
cake Brook  sewer,  the  time  during  which  that  sewer  would  serve  the 
district  for  which  it  was  designed  would  be  reduced  still  further  than 
would  be  the  case  if  Wellesley  alone  was  admitted,  and  it  would  be 
necessary  to  extend  the  high-level  sewer  at  a  still  earlier  time  than 
would  be  required  in  the  case  of  the  admission  of  Wellesley  alone. 

In  a  previous  report  upon  the  question  of  the  enlargement  of  the 
south  metropolitan  district  ^  the  Board  suggested  that  in  case  the 
town  of  Needham  should  be  admitted  a  practicable  plan  would  be  to 
construct  a  sewer  from  the  Neponset  valley  intercepting  sewer,  at 
some  point  in  Dedham  up  the  valley  of  the  upper  Charles  River,  to 
the  boundary  line  between  Needham  and  Dedham  on  the  northerly 
side  of  the  river  near  the  channel  known  as  the  boundary  ditch,  to 

•  See  report  on  Discharge  of  Sewage  into  Boston  Harbor,  1900,  p.  46. 
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which  point  the  sewage  of  the  greater  part  of  Needham  could  be  con- 
veyed by  gravity.  The  sewage  from  the  northerly  portions  of  the  town 
of  Needham  draining  to  the  valley  of  Rosemary  Brook  and  to  the 
Charles  River  at  Newton  Upper  Falls  could  be  collected  at  some  point 
near  Newton  Upper  Falls  and  pumped  over  into  this  system. 

A  re-examination  of  the  suggested  route  for  this  sewer  made  at  the 
beginning  of  this  investigation  indicated  that  not  only  was  this  a  prac- 
ticable method  of  providing  for  the  disposal  of  the  sewage  of  Needham, 
but  that  it  might  be  possible  to  extend  this  sewer  farther  up  the 
valley  of  the  river  and  divert  the  sewage  of  Wellesley  also  into  the 
Neponset  valley  branch  of  the  south  metropolitan  system,  possibly 
at  less  expense  both  to  the  town  and  the  south  metropolitan  district 
than  to  convey  it  to  the  Cheesecake  Brook  sewer. 

Plan  of  Disposing  of  the  Sewage  of  Needham  and  Wellesley  by  Gravity 
through  the  South  Metropolitan  System. 

With  the  approval  of  the  Board,  Mr.  J.  J.  VanValkenburgh,  an 
engineer  of  great  experience  in  matters  relating  to  sewerage,  was 
engaged  to  make  a  survey  to  determine  the  practicability  of  disposing 
of  the  sewage  of  Needham  and  Wellesley  by  gravity  into  the  Neponset 
valley  sewer  and  the  probable  cost  of  the  works.  The  results  of  this 
survey  show  clearly  that  it  is  practicable  to  construct  a  sewer  in  the 
valley  of  the  Charles  River  through  which  the  sewage  of  Wellesley  and 
Needham  can  be  conveyed  by  gravity  to  the  Neponset  valley  branch  of 
the  high-level  sewer,  and  thus  be  discharged  entirely  by  gravity  through 
the  high-level  outlet  at  Nut  Island. 

There  are  several  points  at  which  this  sewer  could  be  conveniently 
connected  with  the  Neponset  valley  branch  of  the  high-level  sewer, 
and  further  studies  will  be  necessary  in  case  the  sewer  is  constructed 
to  determine  the  most  desirable  point  of  connection.  By  a  practicable 
route,  shown  on  an  appended  plan,  a  sewer  extending  through  the  upper 
Charles  River  valley  to  Needham  and  Wellesley  would  diverge  from 
the  Neponset  valley  sewer  at  a  manhole  near  the  easterly  bank  of 
the  Charles  River  about  1,300  feet  north  of  Spring  Street  in  West 
Roxbury.  It  would  thence  pass  northwesterly  beneath  the  Charles 
River  and  along  the  southerly  shore  of  Cow  Bay  a  distance  of  1,843 
feet,  where  it  would  turn  away  from  this  part  of  the  river  and  extend 
in  a  westerly  direction  through  land  of  the  Brookline  water  works  to  a 
point  on  Needham  Street  near  the  northerly  bank  of  the  river  above 
Dedham  about  1,500  feet  east  of  the  Needham-Dedham  boundary 
line.  The  sewer  would  run  thence  through  Needham  Street,  Great 
Plain  Avenue  and  private  land  on  the  northerly  side  of  the  river  to  a 
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point  about  1,000  feet  east  of  Greendale  Avenue,  where  it  would  cross 
beneath  the  bottom  of  the  river  to  the  southerly  bank  in  the  town  of 
Dedham.  From  this  point  the  sewer  would  follow  in  general  the 
southerly  bank  of  the  river  in  a  westerly  direction  across  portions  of 
the  towns  of  Dedham,  Westwood  and  Dover  to  Charles  River  Village, 
where  it  would  cross  the  river  to  the  northerly  bank  beneath  the  mill 
pond  above  that  village,  and  thence  follow  the  northerly  side  of  the 
river  in  the  town  of  Xeedham  to  a  point  about  1.5  miles  above  Charles 
River  Village,  where  it  would  turn  toward  the  north,  still  passing 
through  private  land,  to  the  Wellesley  boundary  line  at  a  point  about 
450  feet  east  of  the  river  and  600  feet  north  of  Charles  River  Street 
in  Xeedham.  From  this  point  the  sewer  would  continue  along  the 
easterly  bank  of  the  river  in  Wellesley  to  the  neighborhood  of  the 
Waban  bridge  on  the  Sudbury  aqueduct. 

Assuming  that  the  terminus  of  the  sewer  would  be  at  a  point  about 
100  feet  north  of  the  Waban  bridge,  the  elevation  of  the  bottom  of 
the  sewer  at  its  upper  end  would  be  about  grade  208.51  on  the  metro- 
politan sewerage  base,  and  1.92  feet  below  the  invert  of  the  main 
underdrain  from  the  sewage  disposal  system  of  Wellesley  College, 
which  is  located  about  300  feet  from  the  assumed  upper  end  of  the 
sewer.  The  elevation  of  Dover  Street  in  Wellesley  at  the  point  where 
it  crosses  Fuller  Brook,  where  the  sewage  from  the  westerly  portion 
of  Wellesley  would  naturally  be  collected  by  gravity,  is  9.09  feet 
above  the  bottom  of  the  proposed  sewer  at  its  upper  end,  and  the 
bottom  of  the  main  sewer  from  Wellesley  College  just  above  the  fil- 
tration area  is  9.31  feet  above  the  bottom  of  the  proposed  sewer.  The 
proposed  sewer  at  its  lower  end,  and  for  a  distance  of  20,155  feet 
between  the  Xeponset  valley  sewer  and  Chestnut  Street,  would  be 
30  inches  in  diameter,  would  be  laid  on  a  grade  of  1  in  1,700,  and 
would  have  a  carrying  capacity  when  flowing  full  of  about  7,700,000 
gallons  per  day,  with  a  velocity  of  about  2.4  feet  per  second  when 
flowing  full  or  half  full.  From  Chestnut  Street  to  the  upper  end  the 
sewer  would  be  24  inches  in  diameter,  laid  on  a  grade  of  1  in  1,600, 
and  would  have  a  carrying  capacity  of  about  4,500,000  gallons  per  day 
and  a  velocity  when  flowing  full  or  half  full  of  2.2  feet  per  second. 

At  the  crossing  of  the  Charles  River  near  the  lower  end  the  top  of 
the  sewer  would  be  below  the  present  bottom  of  the  river.  At  the 
point  where  it  crosses  the  channel  known  as  the  boundary  ditch  in  Ded- 
ham, a  mile  above  the  Xeponset  valley  sewer,  the  sewer  would  pass 
through  a  deep  pool,  the  maintenance  of  which  appears  unnecessary 
below  the  level  of  the  top  of  the  sewer.  At  the  river  crossing  1,000 
feet  below  Greendale  Avenue  the  sewer  would  be  carried  beneath  the 
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river  in  two  20-inch  pipes,  each  177  feet  in  length,  instead  of  one  30-inch 
pipe,  thus  giving  a  greater  depth  of  water  above  the  sewer.  By  the 
use  of  the  20-inch  pipes  the  depth  of  water  over  the  pipes  at  times  of 
very  low  flow  would  probably  be  at  least  3  feet,  and  the  pipes  would 
not  interfere  with  the  current  of  the  river  or  with  the  boats  and 
canoes  that  are  ordinarily  used  on  this  stream.  At  the  river  crossing 
above  the  dam  at  Charles  River  Village  the  top  of  the  pipe  would  be 
9  feet  below  the  surface  of  the  water  and  would  cause  no  interference 
with  the  flow  of  water  or  the  use  of  the  mill  pond. 

The  sewer  would  be  laid  much  of  the  way  below  the  level  of  high 
water  in  the  river,  and  it  will  be  advisable  to  construct  it  throughout 
most  of  its  length  of  cast-iron  pipe  with  lead  joints,  like  a  water  pipe. 
With  this  form  of  construction  and  care  in  the  construction  of  the 
manholes,  the  danger  of  leakage  of  ground  water  into  this  sewer  in 
any  considerable  quantity  will  be  eliminated. 

As  already  indicated,  this  sewer  would  receive  the  flow  of  sewage 
from  the  greater  and  most  populous  portion  of  Wellesley  by  gravity, 
and  from  the  greater  and  most  populous  part  of  Needham  also  by 
gravity  whenever  the  latter  town  shall  require  a  system  of  sewage 
disposal. 

Investigations  show  that  the  sewage  of  the  easterly  portions  of 
Wellesley  can  be  collected  at  a  pumping  station  near  Lower  Falls  and 
pumped  into  the  main  sewer  of  the  town  without  special  difficulty  or 
expense.  The  quantity  of  sewage  to  be  disposed  of  in  this  way  will  be 
comparatively  small  for  many  years.  The  town  of  Needham,  whenever 
sewerage  becomes  necessary,  can  discharge  the  sewage  of  the  greater  part 
of  the  thickly  settled  areas  directly  into  the  main  sewer  by  gravity,  and 
investigations  show  that  the  sewage  of  the  northeasterly  part  of  the 
town  can,  as  in  the  case  of  Wellesley,  be  pumped  into  the  main  sewers 
whenever  necessary  without  special  difficulty  or  expense  and  disposed 
of  in  connection  with  the  sewage  of  the  main  portion  of  the  town. 

The  Capacity  of  the  Neponset  Valley  Setver  to  receive  the  Sewage  of 
Needham  and  Wellesley. 
The  size  of  the  Neponset  valley  sewer  just  below  the  point  at  which 
the  sewage  of  Needham  and  Wellesley  would  discharge,  as  shown  upon 
the  appended  plan,  is  34  by  36  inches,  and  it  has  a  carrying  capacity 
when  flowing  full  of  about  10,750,000  gallons  per  day.  The  quantity 
of  sewage  flowing  in  this  section  of  the  Neponset  valley  sewer  at  the 
present  time  is  ordinarily  about  1,500,000  gallons  per  day,  but  the 
quantity  is  greatly  increased  at  times  in  the  spring  by  a  large  amount 
of  leakage  which  finds  its  way  either  directly  into  the  sewer  or  into  the 
present  tributary  systems  or  both. 
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Notwithstanding  this  large  quantity  of  leakage,  the  capacity  of  this 
sewer  is  probably  sufficient  for  the  removal  of  the  sewage  of  the 
district  which  it  is  designed  to  serve  for  a  considerable  number  of 
years  in  the  future. 

Further  down  this  sewer  at  the  boundary  between  West  Roxbury  and 
Dedham,  about  3,400  feet  below  the  point  at  which  the  connection  of 
the  proposed  Charles  River  sewer  with  the  Neponset  valley  sewer  is 
shown  upon  the  appended  plan,  the  size  of  the  Neponset  valley  sewer 
is  materially  enlarged,  and  its  carrying  capacity  is  increased  to  about 
16,870,000  gallons  per  day.  Below  this  section  the  sewer  has  a  very 
rapid  fall  nearly  to  its  junction  with  the  high-level  sewer,  and  its  capacity 
in  the  lower  part  of  its  course  is  48,000,000  gallons  per  day. 

An  estimate  of  the  population  likely  to  be  tributary  to  the  Neponset 
valley  sewer  in  the  future,  including  both  Needham  and  Wellesley, 
indicates  that  this  sewer,  except  in  the  short  section  referred  to,  is 
of  ample  capacity  to  serve  the  district  for  which  it  was  designed  and 
to  dispose  of  the  sewage  of  Needham  and  Wellesley  also  until  a  time 
far  beyond  that  for  which  the  high-level  sewer  was  designed. 

The  most  important  effect  of  discharging  the  sewage  of  Needham 
and  Wellesley  into  the  Neponset  valley  sewer  at  a  point  indicated  on 
the  appended  plan  will  be  to  make  necessary  either  the  restriction  of 
leakage  into  that  portion  of  the  sewer  at  an  earlier  time  than  would 
otherwise  be  necessary,  or  the  construction  of  a  relief  sewer  for  a 
distance  of  about  3,400  feet  down  the  valley  to  a  point  where  the  ca- 
pacity of  the  Neponset  valley  sewer  would  be  ample  for  all  require- 
ments. 

Within  the  limits  of  time  available  for  this  investigation  it  has  not 
been  practicable  to  make  investigations  of  this  section  of  the  Neponset 
valley  sewer  and  its  tributaries  under  conditions  which  would  show 
the  cause  of  the  leakage  and  make  it  possible  to  determine  the  prac- 
ticability of  its  prevention.  It  has  also  been  impracticable  to  de- 
termine with  certainty  the  best  point  at  which  to  discharge  the  sewage 
of  the  suggested  sewer  in  the  Charles  River  valley  into  the  Neponset 
valley  sewer.  Studies  indicate  that  the  length  of  the  proposed  Charles 
River  valley  sewer  could  be  shortened  as  much  as  460  feet  by  changing 
its  location  at  the  lower  end  and  connecting  it  with  the  Neponset  valley 
sewer  at  a  point  nearer  Spring  Street,  and  it  appears  to  be  possible, 
also,  to  connect  with  the  Neponset  valley  sewer  at  a  still  lower  point 
by  a  cut  or  tunnel  through  or  beneath  the  high  lands  farther  to  the 
south  without  very  materially  increasing  the  length  of  the  line  or 
reducing  the  slope  of  the  sewer. 

The  investigations  show  clearly  that  it  is  practicable  to  discharge 
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the  sewage  of  the  upper  Charles  River  valley  into  the  Neponset 
valley  sewer  without  entailing  a  material  extra  cost  upon  the  south 
metropolitan  district  excepting,  possibh',  for  the  elimination  of  leak- 
age from  a  comparatively  short  section  of  this  sewer  at  an  earlier 
time  than  would  otherwise  be  necessary.  Its  entire  reconstruction 
would  not  involve  a  very  large  expense;  and  even  if  the  suggested 
Charles  River  valley  line  were  extended  parallel  with  the  Neponset 
valley  sewer  to  a  point  near  the  West  Roxbury-Dedham  boundary 
line,  where  the  capacity  is  ample,  the  cost  would  probably  not  exceed 
$35,000. 

The  Cost  of  a  Sexoer  in  the   Upper  Charles  River  Valley  to  connect  the 
Towns  of  Needham  and  Wellesley  with  the  South  Metropolitan  Dis- 
trict. 
Estimates  have  been  made  of  the  probable  cost  of  a  sewer  in  the 
Charles  River  valley  from  a  point  of  connection  with  the  Neponset 
valley  sewer  near  Cow  Bay  to  the  Needham-Wellesley  boundary,  to 
which  point  the  sewage  of  the  town  of  Wellesley  could  be  dehvered 
by  gravity.     The  estimate  is  as  follows:  — 


Thirty-inch  cast-iron  pipe,  19,978  feet,  at  $7.60, 
Twenty-four-inch  cast-iron  pipe,  19,465  feet  at ' 
Twenty-inch  cast-iron  pipe,  354  feet  at  $4.70, 
Rock  excavation,  3,500  cubic  yards  at  $4, 

Manholes,  139  at  $40, 

Tunnel,  100  feet  under  railroad  at  $6, 
Tunnel,  800  feet  near  Scott's  estate  at  $6, 
Concrete  culverts,  170  cubic  yards  at  $8, 
Thirty-inch  river  crossing,    .... 
Twenty-four  inch  river  crossing, 
Twenty-inch  river  crossing, 


).10, 


Total, 

Add  15  per  cent,  for  engineering  and  contingencies, 


$151,832.80 

118,736.50 

1,663.80 

14,000.00 

5,560.00 

600.00 

4,800.00 

1,360.00 

1,500.00 

1,500.00 

600.00 

$302,153.10 
45,322.97 

$347,476.07 


The  sewer  will  be  laid  largely  in  low  lands  near  the  river,  where 
the  cost  of  construction  damages  and  rights  of  way  are  likely  to  be 
small,  and  the  allowance  made  for  contingencies  seems  likely  to  be 
sufficient  to  cover  such  damages  as  can  now  be  foreseen. 
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Comparathe  Cost  of  disposing  of  the  Sewage  of  Wellesley  and  Xeedham 
into  the  South  Metropolitan  System  by  the  Various  Methods  avail- 
able. 

In  order  to  compare  the  probable  cost  to  the  south  metropolitan 
district  of  disposing  of  the  sewage  of  ^Yellesley,  either  through  the 
Cheesecake  Brook  sewer  or  through  an  extension  of  the  Brookline- 
Brighton  high-level  sewer  to  Newton  Lower  Falls,  with  the  cost  of  dis- 
posing of  that  sewage  through  the  suggested  line  in  the  Charles  River 
valley,  estimates  have  been  prepared  showing  the  probable  cost  under 
each  plan  for  the  next  twenty  years.  If  the  outlet  is  provided  through 
the  Cheesecake  Brook  sewer  the  capacity  of  that  sewer  will  probably  be 
reached  about  the  year  1928,  and  it  is  assumed  that  the  high-level 
sewer  would  be  extended  to  Newton  Lower  Falls  so  as  to  relieve  the 
Cheesecake  Brook  sewer  in  that  year. 

After  1928  it  is  assumed  that  the  sewage  from  the  greater  part  of 
the  town  of  Wellesley  would  be  diverted  into  the  high-level  sewer 
and  that  only  a  small  portion  would  thereafter  remain  tributary  to 
the  low-level  system  and  pass  through  the  pumping  station  at  Ward 
Street.  The  estimates  have  been  based  on  the  assumption  that  all 
bonds  issued  would  bear  interest  at  the  rate  of  4  per  cent,  and  be 
payable  in  equal  annual  installments  over  a  period  of  forty  years. 


Yeab. 


Annual  Cost  to  the  South  Metropolitan 
Sewerage  District  of  disposing  of  the 
Sewage  of  Welleslet  through  the  — 


Cheesecake 

Brook  and 

High-level 

Sewers. 


Brookline-  \   Proposed  Ex- 
Brighton  ;      tension  of 
High-level        Xeponset  Vr.l- 
Sewer.  ley  Sewer. 


1915. 
1920, 
1925. 
1930, 

1935, 


S14,965 
14,135 
32,912 
54,623 
50,050 


$19,500 
43,740 
40,140 
36,540 
32,940 


$22,620 
20,880 
19,140 
17,400 
15.660 


It  will  be  seen  from  the  foregoing  table  that  for  the  first  ten  years 
the  average  annual  cost  to  the  south  metropolitan  district  for  dis- 
posing of  the  sewage  of  Wellesley  would  be  less  if  that  sewage  were 
discharged  through  the  Cheesecake  Brook  sewer  than  by  any  other 
plan,  but  as  soon  as  the  relief  of  th,is  sewer  became  necessary  in  1928 
the  annual  cost  would  be  very  greatly  increased  and  would  become 
much  greater  than  the  cost  of  the  disposal  of  Wellesley  sewage  through 
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a  sewer  to  be  constructed  in  the  upper  Charles  River  valley;  and  if  a 
period  of  twenty  years  is  considered  the  average  annual  cost  to  the 
district  of  disposing  of  its  sewage  through  a  sewer  in  the  upper  Charles 
River  valley  would  be  42  per  cent,  less  than  the  annual  cost  of  dis- 
charge through  the  Cheesecake  Brook  sewer  and  about  50  per  cent, 
less  than  if  discharged  through  an  immediate  extension  of  the  high- 
level  sewer. 

These  estimates  indicate  clearly  that  the  most  economical  plan  of 
disposing  of  the  sewage  of  Wellesley  into  the  south  metropolitan 
system,  even  if  that  town  only  is  likely  to  be  added  to  the  district, 
would  be  by  the  construction  of  a  sewer  in  the  upper  Charles  River 
valley  to  connect  with  the  Neponset  valley  sewer.  When  the  probable 
necessity  of  providing  also  for  the  disposal  of  the  sewage  of  Needham 
through  the  metropolitan  system  is  taken  into  account  the  advantages 
of  a  connection  with  the  Neponset  valley  sewer  become  decidedly 
greater.  If  the  sewage  of  Needham  should  be  discharged  into  the 
south  metropolitan  sewerage  system  through  the  Cheesecake  Brook 
sewer  it  would  be  necessary  for  the  district  to  acquire  an  additional 
section  of  the  Cheesecake  Brook  sewer  at  an  additional  cost  of  about 
$100,000,  and  also,  in  case  Needham  should  require  sewerage  within 
the  next  ten  years,  to  begin  the  extension  of  the  Brookline-Brighton 
branch  of  the  high-level  sewer  at  an  earlier  time  than  would  otherwise 
be  necessary.  Under  the  circumstances  it  would  undoubtedly  be  less 
expensive  for  the  district  and  for  the  town  of  Needham  —  and  in 
other  respects,  more  advantageous  —  to  connect  the  Needham  sewers 
with  the  south  metropolitan  system  through  the  Neponset  valley  branch 
by  means  of  a  sewer  in  the  Charles  River  valley  along  approximately 
the  same  line  as  has  been  found  practicable  both  for  Needham  and 
Wellesley.  Estimates  show  that  such  a  sewer  for  Needham  alone 
would  cost  about  $50,000,  or  about  half  the  probable  cost  of  the  upper 
portion  of  the  Cheesecake  Brook  sewer  alone. 

While  the  above  estimates  do  not  allow  for  the  probable  necessity 
either  for  the  reconstruction  of  a  portion  of  the  Neponset  valley 
sewer  or  for  the  extra  length  of  the  Charles  River  valley  sewer  that 
might  be  required  in  order  to  allow  for  its  connection  with  the  Ne- 
ponset valley  sewer  some  4,000  feet  farther  down  its  channel,  it  is 
obvious  that  this  expense  would  be  more  than  offset  by  the  provision 
that  would  be  made  for  the  admission  of  the  town  of  Needham  when- 
ever that  town  shall  find  it  desirable  to  dispose  of  its  sewage  through 
the  south  metropolitan  system. 

In  addition  to  the  great  economic  advantages  of  discharging  the 
sewage  of  Wellesley  into  the  Neponset  valley  sewer  through  a  sewer 


390  STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 

in  the  upper  Charles  River  valley,  as  herein  suggested,  there  are 
other  important  considerations  in  favor  of  this  method  of  connecting 
Wellesley  and  Needham  with  the  south  metropolitan  system.  If  the 
sewage  of  Wellesley  were  discharged  into  the  Cheesecake  Brook  sewer 
at  Newton  Lower  Falls,  and,  as  herein  assumed,  the  Cheesecake  Brook 
sewer  should  be  purchased  by  the  metropolitan  district,  the  sewage  of 
Wellesley  would  travel  a  distance  of  28.6  miles  from  Newton  Upper 
Falls  to  the  outlet  at  Peddock's  Island  and  would  require  pumping 
for  several  years  at  least  at  the  Ward  Street  station.  If,  on  the  other 
hand,  the  sewage  of  Wellesley  is  discharged  into  the  south  metro- 
politan system  through  a  sewer  in  the  upper  Charles  River  valley 
connected  with  the  Neponset  valley  sewer,  as  suggested,  the  sewage 
will  flow  entirely  by  gravity  to  the  outlet  at  Peddock's  Island,  a 
distance  of  24.1  miles  from  the  Wellesley-Needham  boundary,  or  84 
per  cent,  of  the  distance  that  it  would  flow  if  discharged  into  the 
Cheesecake  Brook  sewer. 

Considering  the  circumstances,  there  appears  to  be  no  doubt  that 
the  best  and  most  economical  plan  of  disposing  of  the  sewage  of 
Wellesley  through  the  south  metropolitan  system  is  by  the  construc- 
tion of  a  sewer  along  the  lines  suggested  in  the  upper  Charles  River 
valley  from  the  Needham-Wellesley  boundary  to  the  Neponset  valley 
sewer  in  West  Roxbur}'. 

Comparative  Cost  of  the  Available  Systems  of  Setvage  Disj)osal  to  the 
Towns  of  Wellesley  and  Needham. 

In  order  to  indicate  the  probable  comparative  cost  to  Wellesle}'  of 
disposing  of  its  sewage  by  the  various  systems  available,  the  plans, 
estimates  and  reports  thus  far  made  by  engineers  of  the  town  have 
been  used  with  such  modifications  as  seem  desirable  after  a  further 
examination  upon  the  ground,  and  such  further  investigations  have 
been  made  as  have  been  found  practicable  within  the  time  available 
for  this  report.  In  making  these  comparisons  the  probable  cost  of  all 
local  sewers  and  other  works  common  to  all  of  the  plans  considered 
have  been  omitted,  and  the  estimates  presented  consequently  do  not 
show  the  entire  cost  of  sewerage  to  the  town  of  Wellesley. 

In  making  these  estimates  of  cost  it  is,  of  course,  necessary  to  in- 
clude the  probable  amount  that  the  town  of  Wellesley  would  be  re- 
quired to  pay  toward  the  sinking  fund  of  the  south  metropolitan 
district.  In  estimating  this  amount  it  has  been  assumed  that  the 
contribution  of  Wellesley  would  be  made  upon  the  basis  suggested 
in  one  of  the  bills  accompanying  a  petition  of  the  town  of  Wellesley 
for    admission    to    the    south    metropolitan    district,    which    provides 
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that  the  town  of  Wellesley  shall  pay  toward  that  sinking  fund  in  the 
proportion  that  the  valuation  of  Wellesley  bears  to  the  valuation  of 
the  south  metropolitan  district.  The  probable  annual  assessment  for 
interest  and  sinking  fund  has  been  estimated  on  a  similar  basis,  while 
the  annual  assessment  for  maintenance  has  been  estimated  on  the  basis 
of  the  ratio  of  the  population  of  Wellesley  to  that  of  the  district.  It 
has  also  been  assumed  that  in  case  the  sewage  of  Wellesley  is  discharged 
to  purification  works,  or  to  a  tributary  of  the  Neponset  valley  sewer, 
the  sewage  of  the  easterly  part  of  the  town  would  be  pumped  into  the 
main  system,  so  that  all  the  sewage  would  be  disposed  of  by  the  same 
method.  It  has  also  been  assumed  that  in  case  of  connection  with 
the  Cheesecake  Brook  or  high-level  sewer  extended,  the  sewage  of  the 
westerly  part  of  the  town  would  be  pumped  to  the  main  sewer  of  the 
easterly  section  and  all  of  the  sewage  disposed  of  by  the  same  route; 
but  in  case  of  connection  with  an  extension  of  the  high-level  sewer,  a 
small  portion  of  the  town  would  still  naturally  remain  tributary  to  the 
Cheesecake  Brook  sewer. 

By  intermittent  filtration, $182,643  00 

By  discharge  into  the  south  metropolitan  sewerage  system :  — 

Through  the  Cheesecake  Brook  sewer, 141,645  50 

Through  the  Brookline-Brighton  high-level  sewer  extended,     .  150,816  75 

Through  the  proposed  extension  of  the  Neponset  valley  sewer,  94,599  00 

As  an  indication  of  the  comparative  annual  cost  to  Wellesley  of  the 
various  plans,  the  following  table  has  been  prepared  showing  the 
annual  cost  of  sewage  disposal  by  the  available  plans  in  the  first  year 
of  their  operation:  ^  — 

By  intermittent  filtration, $16,743  82 

By  discharge  into  the  south  metropolitan  sewerage  sj'-stem :  — 

Through  the  Cheesecake  Brook  sewer, 25,712  58 

Through  the  Brookline-Brighton  high-level  sewer  extended,     .  26,527  55 

Through  the  proposed  extension  of  the  Neponset  valley  sewer,  21,243  21 

It  will  be  seen  by  the  foregoing  estimates  that,  while  the  first  cost 
of  intermittent  filtration  would  be  greater  than  by  any  other  available 
plan,  the  annual  cost  in  the  first  year  would  be  somewhat  less  than 
by  either  of  the  others.  The  annual  cost  of  filtration,  however,  would 
increase  very  materially  in  the  future,  and  in  the  end  would  doubtless 
become  greater  than  the  cost  by  other  plans.  Both  the  first  cost  and 
the  annual  cost  of  the  disposal  of  the  sewage  of  Wellesley  through 

'  The  figures  relating  to  the  cost  of  disposal  into  the  south  metropolitan  sewers  do  not  include  entrance 
assessment,  which  might  amount  to  about  S5,876  per  year  for  the  first  five  years  only. 
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a  connection  with  the  Neponset  valley  sewer  by  means  of  a  sewer  in 
the  upper  Charles  River  valley,  as  shown  by  these  estimates,  would  be 
much  less  than  by  a  connection  with  the  Cheesecake  Brook  sewer. 

As  a  result  of  these  investigations  it  is  evident  that  if  Wellesley 
should  be  admitted  to  the  south  metropolitan  sewerage  district  its 
sewage  could  be  disposed  of  at  less  cost,  both  to  the  town  and  to  the 
district,  by  the  construction  of  a  sewer  in  the  valley  of  the  Charles 
River  to  connect  with  the  Neponset  valley  sewer  than  by  any  other 
available  plan.  It  is  probable,  also,  that  the  cost  of  this  plan  to  the 
town  of  Wellesley  would  be  no  greater  in  the  long  run  than  the  cost 
of  disposing  of  its  sewage  by  filtration  within  its  own  limits. 

It  appears  certain  that  the  expense  to  Needham  of  disposing  of  its 
sewage  through  a  tributary  of  the  Neponset  valley  sewer  would  be 
less  than  by  any  other  plan,  and  no  estimates  of  the  comparative  cost 
of  various  plans  seem  necessary  at  the  present  time. 

Area  and  Population  that  might  he   Tributary  to  a  Sewer  in  the  Upper 

Charles  River  Valley. 

The  suggested  Charles  River  valley  sewer  would,  as  already  in- 
dicated, not  only  provide  an  outlet  for  the  sewage  of  Wellesley,  but 
also  for  the  sewage  of  Needham  whenever  a  system  of  sewage  dis- 
posal becomes  necessary  in  the  latter  town.  The  sewer  would  also 
pass  through  the  towns  of  Westwood  and  Dover,  which  are  not  in- 
cluded in  the  metropolitan  district.  These  towns,  as  already  indicated, 
are  very  sparsely  populated,  and  excepting  a  portion  of  the  town  of 
Westwood  within  the  Neponset  River  watershed  which  will  be  referred 
to  later  it  is  unlikely  that  they  will  require  sewerage  for  many  years  in 
the  future.  If  it  should  happen  that  villages  should  grow  up  in  these 
towns  and  sewerage  become  necessary,  the  sewage  might  be  disposed 
of  through  the  Charles  River  valley  sewer,  and  in  that  case  these  towns 
would  presumably  be  required  to  pay  an  assessment  for  the  privilege; 
but  there  is  no  likelihood  of  the  construction  of  sewers  in  either  Dover 
or  Westwood  within  the  watershed  of  the  Charles  River  for  a  very 
long  time  in  the  future. 

The  only  community  in  the  upper  Charles  River  valley  which  might 
possibly  find  it  advantageous  to  dispose  of  its  sewage  through  the 
proposed  sewer  is  the  village  of  South  Natick,  situated  at  a  low  level 
near  the  river,  a  short  distance  above  Wellesley.  The  village  is  small 
and  the  necessity  for  sewerage  is  not  very  serious  at  the  present  time. 
When  a  system  of  sewers  becomes  necessary  it  is  likely  that  the  most 
satisfactory,  and  very  likely  the  least  expensive,  plan  of  disposing  of 
the  sewage  will  be  to  pump  it  into  the  general  sewerage  system  of  the 
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town  of  Natick.  If  circumstances  should  make  it  necessary,  however, 
the  sewage  might  be  discharged  into  the  proposed  Charles  River 
valley  sewer  without  affecting  very  materially  the  capacity  of  the 
latter  system,  unless  the  growth  of  the  village  should  become  much 
more  rapid  than  has  been  the  case  in  the  past. 

Sewerage  in  the  Neponset  River  Valley. 

All  of  the  communities  in  the  lower  portion  of  the  Neponset  River 
valley,  including  the  Hyde  Park  and  Dorchester  districts  of  the  city 
of  Boston,  the  town  of  Milton  and  the  city  of  Quincy,  are  already 
provided  with  systems  of  sewerage  having  outlets  for  the  most  part 
through  the  sewers  of  the  south  metropolitan  district. 

In  the  remaining  portions  of  this  valley  several  of  the  towns  have 
increased  greatly  in  population  since  the  south  metropolitan  district 
was  established,  but  only  one  of  these  towns  —  Norwood  —  has  as 
yet  provided  itself  with  a  general  system  of  sewerage. 

The  population  of  the  towns  lying  chiefly  within  the  watershed  of 
the  Neponset  River  above  Hyde  Park  and  Milton  in  census  years 
since  1890  is  as  follows:  — 


Year. 


Canton. 


Stoughton. 


Sharon. 


Norwood. 


Walpole. 


1890, 
1895. 
1900, 
1905, 
1910, 


4,538 
4,636 
4,584 
4,702 
4,797 


4,852 
5,272 
5,442 
5,959 
6,316 


1,634 
1,717 
2,060 
2,085 
2,310 


3,733 
4,574 
5,480 
6,731 
8,014 


2,604 
2,994 
3,572 
4,003 
4,892 


The  town  of  Norwood,  the  largest  in  the  valley,  has  already  pro- 
vided itself  with  a  system  of  sewerage  and  sewage  disposal  by  which 
the  sewage  is  purified  by  intermittent  filtration  upon  land  bordering 
upon  the  great  Fowl  Meadows  which  occupy  a  very  large  area  in  the 
central  portion  of  this  valley.  The  works  are  remote  from  population 
and  can  be  extended  to  provide  for  a  much  larger  population  as  occa- 
sion may  require. 

The  town  of  Stoughton  has  made  investigations  and  prepared  plans 
for  a  system  of  sewerage  which  provide  for  the  disposal  of  the  sewage 
by  intermittent  filtration  in  a  remote  and  sparsely  populated  locality 
within  the  limits  of  the  town.  The  towns  of  Canton  and  Walpole 
have  each  recently  begun  investigations  with  a  view  to  the  construc- 
tion of  systems  of  sewerage,  and  in  each  case  areas  suitable  for  the 


394  STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 

purification  of  the  sewage  can  undoubtedly  be  found  without  serious 
difficulty.  It  is  possible,  also,  for  Stoughton  and  Canton,  or  Canton 
and  Sharon,  to  dispose  of  their  sewage  jointly  upon  areas  bordering 
the  great  meadows  remote  from  human  habitation,  and  the  same  is 
probably  true  of  Walpole  and  Norwood  should  these  towns  wish  to 
dispose  of  their  sewage  through  joint  works. 

The  conditions  in  the  valley  of  the  Neponset  River,  where  a  large 
area  adjacent  to  the  Fowl  Meadows  is  very  sparsely  populated,  are 
quite  different  from  those  in  the  valley  of  the  Charles  River  adjacent 
to  the  south  metropolitan  district,  where  the  population  is  much  more 
evenly  distributed.  The  Neponset  valley  differs,  also,  from  that  por- 
tion of  the  Charles  River  valley  adjacent  to  the  south  metropolitan 
district  in  respect  to  the  number  of  factories  it  contains  which  dis- 
charge large  quantities  of  foul  waste  from  manufacturing  processes. 
The  difficulty  of  disposing  satisfactorily  of  these  wastes  without 
seriously  fouling  the  stream  is  one  of  the  most  serious  of  the  sewerage 
problems  in  the  upper  Neponset  valley.  In  many  cases  these  wastes 
can  best  be  disposed  of  in  connection  with  municipal  sewage  disposal 
systems,  but  the  larger  factories  use  such  great  quantities  of  water 
that  it  is  necessary  to  purify  it  in  the  neighborhood  of  the  factory  and 
return  it  to  the  river  in  each  case  in  order  to  avoid  causing  too  great 
a  depletion  in  the  flow  of  the  stream. 

Since  it  is  evidently  practicable  for  the  towns  to  dispose  of  their 
sewage  satisfactorily  and  unobjectionably,  either  independently  or 
in  some  cases  by  joint  works,  and  since  the  factories  which  produce 
the  greatest  quantities  of  foul  wastes  must  apparently  continue  to 
purify  their  wastes  upon  or  near  their  present  premises,  there  appears 
to  be  no  present  necessity  for  providing  for  the  disposal  of  the  sewage 
of  any  of  these  towns  in  connection  with  the  south  metropolitan 
district.  Furthermore,  the  construction  of  a  general  system  of  sewer- 
age which  would  provide  for  the  disposal  of  the  sewage  and  manu- 
facturing waste  from  several  or  all  of  the  towns  in  this  valley  would 
not  only  limit  materially  the  capacity  of  the  high-level  sewer  and  its 
outlet  for  the  disposal  of  the  sewage  of  the  district  which  it  was 
designed  to  serve,  but  might  also  bring  into  the  system  at  times  large 
quantities  of  manufacturing  waste  of  kinds  which  would  be  objec- 
tionable both  in  the  sewer  and  at  its  outlet  in  the  harbor. 

Besides  the  towns  already  mentioned,  the  Neponset  valley  includes  a 
portion  of  Westwood  in  which  the  population  is  growing  quite  rapidly. 
Investigations  made  several  years  ago  indicated  that  the  sewage  of  this 
area  could  be  disposed  of  either  separately  upon  land  within  the  limits 
of  the  town  or,  probably  to  greater  advantage,  in  connection  with  the 
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disposal  of  the  sewage  of  adjacent  portions  of  Norwood  in  the  valley 
of  Purgatory  Brook;  and  further  investigations  indicate  that  either 
of  these  plans  would  be  practicable  and  probably  much  less  expensive 
than  a  connection  with  the  south  metropolitan  system. 

Considering  all  the  circumstances,  the  further  extension  of  the 
limits  of  the  south  metropolitan  district  to  include  additional  portions 
of  the  Neponset  valley  does  not  appear  to  be  necessary  or  desirable 
at  the  present  time. 

Disposal  of  the  Sewage  of   Towns  near  the  Southerly   Shore  of  Boston 

Harbor. 

East  of  the  Neponset  River  valley  is  a  region  draining  toward  the 
southerly  part  of  Boston  Harbor  containing  the  towns  of  Braintree, 
"Weymouth,  Hingliam,  Randolph  and  Holbrook,  the  disposal  of  the 
sewage  of  which  was  considered  at  the  time  the  south  metropolitan 
district  was  established. 

The  population  of  these  towns  in  census  years  since  1890  has  been 
as  follows :  — 


Year. 


Braintree.    Weymouth.;  Hingham.  ;  Randolph. 


Holbrook. 


1S90, 
1895, 
1900, 
1905, 
1910, 


4,848 
5,311 
5,981 
6,879 
8,066 


10,866 
11,291 
11,324 
11,585 
12,895 


4,564 
4,819 
5,059 
4,819 
4,965 


3,946 
3,694 
3,993 
4,034 
4,301 


2,474 
2,298 
2,229 
2,509 
2,816 


The  town  of  Braintree  has  already  made  plans  for  a  sj^stem  of 
sewers  with  an  outlet  into  the  high-level  sewer  in  the  easterly  part 
of  Quincy.  Sewers  are  greatly  needed  in  Weymouth  at  the  present 
time,  but  the  question  of  sewerage  has  not  been  seriously  considered 
as  yet  in  any  of  the  towns,  with  the  exception  of  Braintree. 

At  the  time  of  the  previous  investigation  it  was  found  practicable 
to  collect  the  sewage  from  nearly  all  of  those  portions  of  the  towns  of 
Weymouth  and  Hingham  which  drain  toward  Boston  Harbor  into  a 
main  sewer  running  from  the  neighborhood  of  the  Weir  River  in  Hing- 
ham near  Leavitt  Street  westerly,  in  the  neighborhood  of  the  main 
highway  from  Cohasset  to  Quincy,  to  a  pumping  station  at  some  point 
in  Weymouth  from  which  the  sewage  could  be  pumped  to  the  high- 
level  sewer  at  a  point  about  2  miles  above  its  outlet.     It  was  found 
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practicable,  also,  to  convey  the  sewage  of  Braintree  to  the  same  point 
and  dispose  of  it  through  the  same  works. 

There  are  other  practicable  methods  by  which  the  sewage  of  these 
towns  can  be  discharged  into  the  high-level  system  if  found  desirable. 
Further  examinations  show  that  the  towns  of  Braintree  and  Wey- 
mouth have  grown  considerably  in  the  years  since  the  high-level  sewer 
was  designed,  and,  while  sewage  disposal  works  might  be  constructed 
by  each  town  for  the  purification  of  its  sewage  within  its  own  limits, 
the  most  economical  plan  for  each  would  probably  be  to  dispose  of 
its  sewage  by  discharging  it  into  the  sea.  As  the  shores  of  Boston 
Harbor  in  this  region  are  becoming  quite  densely  populated  it  will  be 
difficult  to  find  separate  outlets  for  the  sewage  of  these  towns  which 
will  be  unobjectionable,  and  the  sewage  from  each  can  probably  be 
disposed  of  most  satisfactorily  through  the  high-level  sewer  and  its 
outlet. 

The  results  of  these  further  examinations  confirm  the  conclusions 
reached  at  the  time  of  the  previous  investigation  in  1900,  —  that  the 
most  appropriate  plan  of  disposing  of  the  sewage  of  these  towns  will 
be  to  discharge  it  into  the  high-level  sewer  at  the  most  convenient 
point  or  points. 

If  the  quantity  of  sewage  from  these  towns  should  ever  become  so 
great  as  to  seriously  tax  the  capacity  of  the  high-level  sewer  in  this 
part  of  its  course,  it  would  be  practicable  to  extend  a  force  main  di- 
rectly to  the  Nut  Island  outlet,  through  which  the  sewage  could  be 
conveyed  to  the  outlet  in  a  separate  channel.  There  is  no  present 
indication,  however,  that  the  quantity  of  sewage  discharged  from 
these  towns  will  seriously  tax  the  capacity  of  this  portion  of  the  high- 
level  sewer  within  the  period  for  which  it  was  designed  to  serve. 

Randolph  and  Holbrook  lie  several  miles  from  the  sea;  but,  if 
necessary,  the  sewage  from  both  towns  could  be  collected  in  the 
valley  of  the  Monatiquot  River  and  disposed  of,  in  connection  prob- 
ably with  the  sewage  of  Braintree,  into  the  high-level  sewer.  The 
growth  of  these  towns  is  slow,  however,  and  it  is  practicable  for  each 
town  to  dispose  of  its  sewage  within  its  own  area  probably  at  less 
cost  than  by  any  other  plan.  There  is  an  extensive  area  of  gravelly 
land,  well  suited  for  the  purification  of  sewage  by  intermittent  filtra- 
tion, lying  in  the  valley  of  the  Monatiquot  River  between  Randolph 
and  Holbrook,  which  these  towns  might  use  for  the  purification  of 
their  sewage  either  separately  or  by  joint  works.  The  sewage  of  each 
town  could  be  conveyed  to  this  area  through  sewers  of  no  great 
length,  and,  on  account  of  its  location  in  the  low  ground  bordering 
the  extensive  swamps  and  meadows  in  the  valley  of  the  Monatiquot 
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River,  the  region  about  it  is  unlikely  to  become  thickly  populated. 
Under  the  circumstances,  it  appears  unnecessary  and  undesirable  to 
provide  for  the  disposal  of  the  sewage  of  these  towns  through  the 
sewers  of  the  south  metropolitan  system. 

Co7iclusions. 

The  results  of  the  investigations  indicate  that  the  capacity  of  the 
south  metropolitan  sewerage  system  is  likely  to  be  sufficient  for  the 
removal  of  all  of  the  sewage  of  the  south  metropolitan  district,  as  at 
present  constituted,  throughout  the  period  for  which  it  was  designed 
to  serve.  The  present  method  of  disposal  of  the  sewage  is  efficient 
and  satisfactory,  and  there  are  no  present  indications  that  any  changes 
will  be  required,  at  least  until  the  quantity  of  sewage  discharged 
becomes  very  much  greater  than  at  the  present  time. 

Investigations  relative  to  the  necessity  or  desirability  of  extending 
the  limits  of  the  district  so  as  to  include  other  towns  about  its  borders 
show  that  in  most  cases  suitable  areas  for  the  disposal  of  sewage  can 
readily  be  found  within  the  limits  of  each  town,  and  that  the  disposal 
of  the  sewage  can  best  be  accomplished  by  treatment  at  local  puri- 
fication  works,  with  which  each  town  can  provide  itself  at  such  time 
as  a  sewerage  system  may  become  necessary. 

The  most  important  exceptions  among  the  towns  which  seem  likely 
to  require  sewerage  in  the  near  future  are  Wellesley  and  Xeedham. 
These  towns,  by  reason  of  recent  improvements  in  transportation 
facilities,  are  growing  more  rapidly  than  at  an  earlier  time,  and  the 
circumstances  are  such  in  each  case  that  it  will  be  very  difficult,  if 
not  impracticable,  for  either  town  to  dispose  of  its  sewage  effectually 
within  its  own  limits  without  locating  works  in  the  immediate  neigh- 
borhood of  populated  or  rapidly  growing  portions  of  the  towns  and 
creating  objectionable  conditions  in  other  respects.  In  view  of  the 
circumstances,  it  seems  desirable  that  these  towns  should  be  admitted 
to  the  south  metropolitan  district. 

The  town  of  ^Yellesley  is  very  greatly  in  need  of  sewers,  and  plans 
have  already  been  prepared  by  the  town  for  systems  of  sewage  dis- 
posal, by  one  of  which  the  sewage  would  be  discharged  into  the  Cheese- 
cake Brook  sewer  of  the  city  of  Newton  and  thence  into  the  Charles 
River  valley  branch  of  the  south  metropolitan  system.  Objection  has 
been  made  to  this  plan  on  account  of  the  probable  high  cost  to  the 
district  of  the  construction  and  acquisition  of  works  necessary  for  the 
disposal  of  the  sewage  of  this  town,  and  the  investigations  of  the  past 
year  show  that  the  addition  of  Wellesley  to  the  south  metropolitan 
district  through  the  Cheesecake  Brook  sewer  in  the  city  of  Newton 
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would  impose  a  great  expense  on  the  metropolitan  district,  which 
might  be  very  materially  increased  in  case  of  the  subsequent  admission 
to  the  district  of  the  town  of  Needham,  in  which  a  sewerage  system  is 
likely  to  be  required  at  no  distant  time  in  the  future. 

A  careful  investigation  of  the  whole  question  shows  that  if  these 
towns,  or  either  of  them,  should  be  admitted  to  the  south  metropoli- 
tan district  it  would  be  far  less  expensive,  both  to  the  district  and  to 
the  towns  in  question,  to  construct  a  sewer  in  the  Charles  River  valley 
with  an  outlet  into  the  Neponset  valley  sewer  in  West  Roxbury  and 
to  dispose  of  the  sewage  of  these  towns  into  the  high-level  system 
through  its  Neponset  valley  tributary.  A  practicable  line  for  such  a 
sewer  has  been  found  and  careful  estimates  of  its  cost  prepared,  the 
results  of  which  show  that  the  cost  of  a  properly  constructed  sewer 
along  the  Charles  River  from  the  Neponset  valley  sewer  in  West 
Roxbury  to  the  Needham-Wellesley  boundary  would  amount  to 
about  $350,000,  including  probable  damages.  By  this  proposed  route 
the  sewage  of  Wellesley  could  be  disposed  of  at  the  Nut  Island  outlet 
entirely  by  gravity,  with  the  exception  of  that  from  the  comparatively 
small  area  in  the  easterly  part  of  the  town;  and  the  distance  from  the 
point  at  which  the  sewage  of  Wellesley  would  be  received  to  the  Nut 
Island  outlet  would  be  only  about  24  miles,  whereas  if  connected  with 
the  Cheesecake  Brook  sewer,  in  the  city  of  Newton,  the  greater  part 
of  the  sewage  of  the  town  would  have  to  be  pumped  to  the  connec- 
tion with  the  metropolitan  system,  and  subsequently  pumped  again 
at  Ward  Street,  and  would  travel  a  distance  from  Newton  Lower  Falls 
to  the  outlet  of  nearly  29  miles.  If  the  high-level  sewer  were  extended 
to  Newton  Lower  Falls  the  pumping  of  most  of  the  Wellesley  sewage 
by  the  metropolitan  district  would  be  avoided,  but  the  distance  the 
sewage  would  travel  in  the  sewers  would  still  be  about  25|  miles,  and 
the  cost  would  be  much  greater  than  by  the  plan  of  disposal  into  the 
Neponset  valley  sewer. 

The  only  change  that  might  be  made  necessary  in  the  metropolitan 
works  by  the  discharge  of  the  sewage  of  Wellesley  through  the  Ne- 
ponset valley  sewer  would  be  the  enlargement  at  some  future  time  of  a 
short  section  of  that  sewer  in  W'est  Roxbury,  in  case  much  of  the 
leakage  into  this  sewer  or  its  tributaries  cannot  be  prevented,  or  the 
building  of  an  auxiliary  sewer  for  a  distance  of  about  3,400  feet;  but 
even  these  changes  may  be  avoided  as  the  result  of  further  investiga- 
tion, which  will  be  desirable  before  the  route  of  the  sewer  in  the 
upper  Charles  River  valley  is  finally  adopted.  The  construction  of 
this  sewer  to  the  point  where  it  could  receive  the  sewage  of  Wellesley 
would   provide   at   the   same   time   for   the   disposal   of   the  sewage  of 
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Needham  whenever  the  latter  town  might  seek  entrance  into  the 
district  and  begin  the  payment  of  such  assessments  as  might  then  be 
required. 

If  it  should  be  decided  to  admit  the  town  of  Wellesley  to  the  south 
metropolitan  district,  and  to  construct  a  sewer  in  the  upper  Charles 
River  valley  as  suggested,  it  is  recommended  that  the  sewage  of  the 
easterly  portion  of  the  town  of  Wellesley  be  pumped  into  the  sewers 
of  the  westerly  section  of  the  town  and  that  all  of  the  sewage  of  the 
town  be  disposed  of  through  the  same  outlet.  It  will  be  advisable, 
also,  when  the  town  of  Needham  shall  construct  a  system  of  sewers, 
that  similar  provision  be  made  so  that  all  of  the  sewage  of  that  town 
may  be  discharged  into  the  proposed  branch  of  the  Neponset  valley 
sewer. 

An  examination  of  the  sewerage  conditions  in  the  Neponset  River 
valley  shows  that  no  necessity  exists  at  the  present  time  for  dis- 
charging into  the  metropolitan  sewers  the  sewage  of  any  of  the  towns 
or  manufacturing  establishments  in  this  valley  outside  the  present 
limits  of  the  south  metropolitan  district.  The  conditions  in  this  valley 
are  such  that  each  town,  or  in  some  cases  two  or  more  adjoining  towns, 
can  provide  themselves  with  sewage  disposal  works  without  serious 
difficulty  and  at  a  reasonable  cost.  Large  quantities  of  manufactur- 
ing wastes  are  produced  in  this  valley,  and  these  require  disposal  for 
the  most  part  in  the  immediate  neighborhood  of  the  premises  upon 
which  they  are  produced.  It  would  be  inadvisable,  in  any  case,  to 
admit  manufacturing  wastes  from  this  valley  to  the  metropolitan 
system,  since  some  of  these  factories  produce  great  quantities  of  waste 
of  kinds  which  might  be  objectionable  in  the  metropolitan  sewer  and 
in  the  harbor  about  the  outlet. 

The  towns  of  Braintree,  Weymouth  and  Hingham,  along  the 
southerly  shore  of  Boston  Harbor,  can  find  a  convenient  outlet  for 
their  sewage  through  the  south  metropolitan  system  more  econom- 
ically and  satisfactorily  than  by  any  other  plan,  and  it  is  advisable 
that  these  towns  be  allowed  to  discharge  their  sewage  through  the 
high-level  sewer  and  outlet  under  such  conditions  as  may  seem  de- 
sirable. 

The  sewage  of  Randolph  and  Holbrook  could  probably  be  disposed 
of  without  special  difficulty  into  the  south  metropolitan  system,  but 
investigations  show  that  it  is  practicable,  and  probably  less  expensive, 
for  these  towns  to  dispose  of  their  sewage  upon  available  areas  in  the 
Monatiquot  River  valley  whenever  systems  of  sewage  disposal  shall 
become  desirable. 

The  examinations  of  the  south  metropolitan  system,  and  the  various 
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methods  of  sewage  disposal  practicable  lor  the  towns  of  Wellesley  and 
Needham,  were  made  by  Mr.  R.  M.  Whittet,  assistant  engineer  of  the 
Board.  The  surveys  for  a  sewer  in  the  Charles  River  valley,  and  for 
the  disposal  of  the  sewage  of  Wellesley  and  Needham  in  connection 
therewith,  were  made  by  Mr.  J.  J.  VanValkenburgh,  C.E.,  of  South 
Framingham. 

Respectfully  submitted, 

X.    H.    GOODNOUGH, 

Chief  Engineer. 
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FOOD  AND  DRUG  INSPECTION. 


The  report  of  the  chief  analyst  presents  in  detail  the  work  of  this 
department  for  the  year  ended  Nov.  30,  1914.  The  following  per- 
sonnel comprised  the  laboratory  force:  — 


Hermann  C.  Ltthgob, 
Charles  H.  Hickey, 
Lewis  I.  Nurexberg, 
Clabence  E.  Marsh, 


Chief  Analyst. 
First  Asst.  Analyst. 
Second  Asst.  Analyst. 
Third  Asst.  Analyst. 


Daniel  E.  McCarthy, 
Frederick  L.  Mahion, 
Maurice  P.  Crowe, 
Patrick  T.  McDonough, 


Inspector. 
Inspector. 
Inspector. 
Inspector. 


The  number  of  samples  examined  during  this  period,  together  with 
a  summary  of  work  done  since  the  passage  of  the  law  in  1882,  fol- 
lows :  — 

Food  and  Drug  Impedion  (1883-1914). 


Summary. 

Years. 

1914. 

Total, 
1882-1914. 

Number  of  samples  of  milk  examined 

Number  of  samples  above  standard, 

Number  of  samples  below  standard, 

Number  of  samples  of  other  kinds  of  food  examined  (not  milk),    . 

Number  of  samples  of  good  quality, 

Number  of  samples  adulterated,  as  defined  bj-  the  statutes,   . 

Number  of  samples  of  drugs  examined 

Number  of  samples  of  good  quality, 

Number  of  samples  adulterated,  as  defined  by  the  statutes,   . 

Total  examination  of  food  and  drugs, 

Total  samples  of  good  quality, 

Total  samples  not  conforming  to  the  statutes, 

6,008 
4,398 
1,610 

1,882 

1,547 

335 

1,790 

1,440 

350 

9,680 
7,385 
2,295 

133,304 
89,249 
44,055 

72,475 
59,038 
13,437 

26,953 

18,682 
8,271 

232,732 
166,969 
65,763 

Section  7  of  chapter  75  of  the  Revised  Laws  provides  that  the  State 
Board  of  Health  "shall  annually  report  to  the  general  court  the 
number  of  prosecutions  made  under  the  provisions  of  sections  sixteen 
to  twenty-seven,  inclusive,  and  an  itemized  account  of  the  money 
expended  in  carrying  out  the  provisions  thereof;"  and  in  accordance 
with  this  provision  the  following  report  is  made. 

The  total  number  of  prosecutions  entered  during  the  fiscal  year 
ended  Nov.  30,  1914,  was  138.  Of  these,  114  resulted  in  conviction, 
16  were  dismissed  by  order  of  the  court,  2  dismissed  for  want  of  prose- 
cution and  1  dismissed  for  variance.  There  are  23  cases  pending  on 
appeal  to  the  Superior  Court  and  4  other  cases  are  still  pending,  2  of 
which  were  taken  under  advisement  and  2  are  held  for  the  grand  jury, 
and  in  1  case  the  defendant  was  petitioned  into  bankruptcy. 

The  amount  paid  in  fines  was  S2,438.50,  which  brings  the  sum  total 
to  896,320.89. 
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Prosecutions. 
The  following  table  presents  the  statistics  relative  to  the  prosecu- 
tions which  have  been  conducted  under  the  food  and  drug  acts  since 
the  beginning  of  work  in  1883  (Revised  Laws,  chapter  75,  sections  16 
to  27) :  — 

Number  of  Complaints  entered  in  Court. 


Year. 

Food  and 
Other  Arti- 
cles (not 
including 
Milk). 

Drugs. 

Milk. 

Total. 

Convic- 
tions. 

Fines 
imposed. 

1883 

- 

5 

4 

9 

8 

-> 

1884, 

2 

1 

45 

48 

44 

-> 

1885,2 

50 

1 

68 

119 

103 

-I 

1886,3 

10 

- 

10 

20 

19 

-I 

1887, 

30 

- 

34 

64 

60 

-I 

1888, 

22 

- 

43 

65 

61 

$2,042  00 

1889, 

74 

- 

66 

140 

124 

3,889  00 

1890, 

78 

- 

24 

102 

96 

3,919  00 

1891, 

96 

5 

49 

150 

135 

2,668  00 

1892, 

52 

12 

72 

136 

123 

3,661  70 

1893, 

26 

3 

67 

96 

92 

2,476  00 

1894, 

14 

- 

76 

90 

77 

2,625  00 

1895, 

13 

11 

68 

92 

86 

2,895  30 

1896, 

7 

- 

68 

75 

74 

2,812  20 

1897, 

13 

1 

51 

65 

64 

2,756  60 

1898, 

10 

- 

54 

64 

62 

2,060  98 

1899, 

19 

2 

26 

47 

45 

1,432  66 

1900, 

45 

5 

44 

94 

89 

1,890  70 

1901, 

30 

- 

65 

95 

90 

1,874  70 

1902, 

25 

3 

48 

76 

74 

2,617  98 

1903. 

34 

1 

44 

79 

70 

1,297  66 

1904, 

6 

6 

50 

62 

57 

1,509  00 

1905, 

209 

27 

77 

313 

275 

8,486  00 

1906,* 

177 

60 

171 

409 

383 

7,316  00 

1907, 

123 

63 

147 

333 

290 

6,546  00 

1908, 

76 

138 

219 

433 

386 

8,300  30 

1909, 

72 

44 

180 

296 

267 

5.666  74 

1910, 

112 

26 

119 

257 

244 

5,395  21 

1911, 

49 

30 

82 

161 

147 

4,015  91 

1912, 

20 

36 

65 

121 

111 

2,805  00 

1913, 

36 

19 

106 « 

161 

116 

2,922  75 

1914, 

44 

36 

58 

138 

114 

2,438  50 

>  No  record  kept. 
*  Fourteen  months, 


2  To  May  1,  1886. 
from  Sept.  30,  1905.       '  One  case  was  on  account  of 


•  Four  months  only, 
obstruction  of  an  inspector. 


No.  34.] 
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The  nature  of  the  offences  brought  to  the  attention  of  the  courts 
during  the  year,  the  names  of  the  defendants,  the  places  where  the 
offences  were  committed,  the  dates  of  trial  or  indictment,  and  the 
results  of  the  prosecutions,  are  set  forth  in  the  following  table:  — 


For  Sale  of  Milk  not  of  Good  Standard  Quality. 


Name. 

Place. 

Percentage 
of  Total 
Solids. 

Date. 

Result. 

Home,  Charles  H., 

Adams, 

10.521 

May    15,  1914 

Discharged. 

Home,  Walter, 

Adams, 

11.181 

May    15,  1914 

Discharged. 

Home,  Walter, 

Adams, 

10.921 

May    15,  1914 

Discharged. 

Randall  Bros., 

Agawam,    . 

10.522 

Sept.  29,  1914 

Conviction. 

Arakellien,  Arakeli, 

Billerica,     . 

11.801 

Sept.    3,  1914 

Conviction. 

Essex,  Harry  W., 

Billerica,     . 

12.162 

Oct.    15,  1914 

Conviction. 

Finnegan,  John,    . 

Billerica  (N.), 

11.582 

Oct.      1,  1914 

Conviction. 

Mickeal,  Kirkor,  . 

Billerica,     . 

10.501 

Sept.    3,  1914 

Conviction. 

Marshall,  Charles, 

Canton, 

10.721 

Sept.    3,  1914 

Conviction. 

Hood,  H.  P.  &  Sons, 

Charlestown, 

12.00 

Sept.  26,  1914 

Conviction. « 

Doane,  Leonard  N., 

Chatham,  . 

10.041 

Sept.  25,  1914 

Conviction. 

Eldredge,  Frank, 

Chatham,  . 

11.121 

Oct.      2,  1914 

Discharged. 

Eldredge,  George, 

Chatham,  . 

11.121 

Oct.    16,  1914 

Conviction. 

Eaton,  John  P.,    . 

Chelmsford, 

10.601 

Sept.  25,  1914 

Conviction. 

Parker,  Leon  H., 

Chelmsford, 

11.321 

Dec.     2,  1913 

Conviction. 

Sheerin,  Jeremiah, 

Chelmsford, 

10.101 

Sept.    3,  1914 

Conviction. 

Tucker,  Fred  L.,  . 

Chelmsford, 

10,001 

Sept.  25,  1914 

Conviction. 

Connors,  John,      . 

Cheshire,    . 

10.641 

Apr.   17,  1914 

Discharged. 

Ogonowski,  Alexander, 

Dracut, 

9.30 

Sept.  25,  1914 

Conviction. 

Udell,  Cyrus  B.,  . 

Dracut, 

9.921 

Oct.    22,  1914 

Conviction.' 

Lemay,  Joseph,     . 

Fall  River, 

10.281 

Jan.    30,  1914 

Conviction.' 

Ouillette,  Louis,    . 

Freetown,  . 

11.961 

Sept.    4,  1914 

Conviction, 

Brown,  Albert, 

Harvard,    . 

11.161 

June     1,  1914 

Pending. 

McMahon,  Michael, 

Harvard,    . 

7.741 

June     1,  1914 

Pending. 

Smith,  Jacob  W., 

Hull,  . 

9.501 

Oct.      6,  1914 

Conviction.  * 

Day,  Charles  G., 

Ipswich, 

11.241 

June    6,  1914 

Conviction. 

Avilla,  Manuel  J., 

Lowell, 

7.881 

June    6,  1914 

Conviction. ' 

Passut,  Herman  F., 

Lowell, 

12.162 

Oct.      1,  1914 

Conviction. 

Stowell,  Robert  W., 

Lowell, 

10.121 

Apr.   28,  1914 

Conviction. 

Dostal,  John  L., 

Ludlow, 

11.141 

Jan.    23,  1914 

Pending. 

Gallagher,  Peter,  . 

Marblehead, 

10.781 

July   29,  1914 

Conviction. 

1  Addition  of  water  alleged  in  complaint. 

2  Skimmed  milk;  cans  not  marked. 


s  Appealed  to  upper  court;  case  pending. 
*  Sentence  suspended  for  six  months. 
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For  Sale  of  Milk  not  of  Good  Standard  Quality  —  Concluded. 


Name. 

Place. 

Percentage 
of  Total 
Solids. 

Date. 

Result. 

Wheeler,  Walter  C,       . 

Marblehead, 

9.911 

Sept.  26,  1914 

Conviction. 

Tompkins,  William, 

Marlborough,      . 

9.40 

June  13,  1914 

Conviction. 

Frankel,  Jacob,     . 

New  Bedford,     . 

10.80 

Sept.    4,  1914 

Conviction. 

London,  Myer, 

New  Bedford,     . 

11.20 

Sept.    4,  1914 

Conviction. 

Masteria,  Frank,  Jr., 

New  Bedford,     . 

11.401 

Sept.    4,  1914 

Conviction. 

Palme,  Joseph, 

New  Bedford,     . 

10.76 

Sept.    4,  1914 

Conviction. 

Voghal,  Homenea  A., 

New  Bedford,     . 

11.62 

Sept.    4,  1914 

Conviction. 

Moynihan,  John  C, 

Newburyport,     . 

8.041,2 

June  16,  1914 

Conviction. 

Whitney,  Harry  N., 

North  Attleborough, 

10.201 

May    15,  1914 

Conviction. 

Parker,  Harry, 

Peabody,    . 

9.181 

Sept.  14,  1914 

Conviction. 

Benz,  Charles  F., 

Pittsfield,   . 

8.741 

Dec.  30,  1913 

Conviction. 

Murdland,  Harry, 

Pittsfield,    . 

10.581 

Dec.   17,  1913 

Discharged. 

Noble,  William  S., 

Pittsfield,   . 

9.842 

Apr.     3,  1914 

Conviction. 

Seymour,  Charles  E., 

Pittsfield,    . 

9.762 

Apr.     3,  1914 

Conviction. 

HaTvkes,  Louis  W., 

Saugus, 

-1 

Mar.  13,  1914 

Conviction. 

Barrus,  Charles  L., 

Springfield, 

11.54= 

Mar.  18,  1914 

Dismissed.' 

Scott,  Myron  L.,  . 

Springfield, 

11.60 

Mar.   IS,  1914 

Conviction. 

Mclntire,  Harold  S., 

Stoneham, 

11.201 

Dec.     3,  1913 

Conviction. 

Gintel,  Louis, 

Taunton,    . 

11.241 

Jan.      9,  1914 

Conviction.* 

Sweetzer,  Warren  P., 

Westford,    . 

8.921 

July    16,  1914 

Conviction. 

Day,  John,    . 

Woburn, 

10.70= 

Mar.     7,  1914 

Conviction. 

For  Sale  of  Milk  containing  Added  Foreign  Matter. 


Stowell,  Robert  W., 


Lowell, 


11.26  Apr.   28,  1914     Conviction. 


For  Sale 

of  Adulterated  Cream. 

N.A.ME. 

Place. 

Adulterant. 

Date.                 Result. 

Allen,  Frank  B., 

Springfield, 

• 

Low  in  fat,  . 

Jan.    23,  1914 

Discharged. 

Columbia  Creamery  Com- 

Springfield, 

Water 

Mar.   27,  1914 

Discharged. 

Lyndonville  Creamery  As- 
sociation. 
Harry  J.  Tait,     . 

Watertown, 
Springfield, 

Water 

Water,  .... 

Feb.   24,  1914 
Mar.  27,  1914 

Discharged. 
Pending. 

George  E.  Young, 

Springfield, 

Water 

Oct.    27,  1914 

Conviction. 

1  Addition  of  water  alleged  in  complaint. 

2  Skimmed  milk;  cans  not  marked. 


'  Dismissed  for  want  of  prosecution. 

*  Appealed  to  upper  court;  case  pending. 
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For  Sale  of  Adulterated  Ice  Cream. 

Name. 

Place. 

Percentage 
of  Fat. 

Date. 

Result. 

Kafengis,  Alexander,    . 

Boston, 

3.40 

Sept.  11,  1914 

Conviction. 

For  Sale  of  Adulterated  Foods  Other  than  Milk  and  Milk  Products. 


Cider. 


Name. 

Place. 

Adulterant. 

Date. 

Result. 

McManus,  Joseph  H., 

Boston, 

Benzoic  acid, 

Feb. 

25,  1914 

Conviction. 

Moran,  John  E., 

Boston, 

Benzoic  acid. 

Feb. 

25,  1914 

Conviction. 

Connors,  Edward  R., 

Cambridge, 

Benzoic  acid. 

Dec. 

19,  1913 

Conviction. 

Danehy,  William, 

Cambridge, 

Benzoic  acid. 

Dec. 

24,  1913 

Discharged. 

Filmore,  Henry  M.,    . 

Cambridge, 

Benzoic  acid. 

Dec. 

19,  1913 

Conviction. 

Hill.  Harry  E.,    . 

Cambridge, 

Benzoic  acid. 

Dec. 

19,  1913 

Conviction. 

Keaveney,  James, 

Cambridge, 

Benzoic  acid, 

Dec. 

19,  1913 

Conviction,  i 

Lexander,  Carl  E., 

Cambridge, 

Benzoic  acid. 

Dec. 

19,  1913 

Conviction. 

Mc Andrews,  James  J., 

Cambridge, 

Benzoic  acid. 

Dec. 

22,  1913 

Conviction. 

Geder,  Carl  B., 

Maiden,     . 

Benzoic  acid, 

Feb. 

6,  1914 

Conviction. 

Kelley,  John  J.,  Jr.,    . 

Maiden,     . 

Benzoic  acid. 

Dec. 

26,  1913 

Discharged . 

Moran,  Michael  L.,      . 

Medford,   . 

Benzoic  acid. 

Feb. 

6,  1914 

Conviction. 

Samacella,  John, 

Maiden,     . 

Benzoic  acid. 

Apr. 

30,  1914 

Conviction. 

Caplan  &  Weiss, 

Pittsfield, 

Benzoic  acid, 

Dec. 

30,  1913 

Conviction. 

Mara,  Wm.  H.,    . 

Pittsfield, 

Benzoic  acid. 

Dec. 

30,  1913 

Conviction. 

Curry,  Edward  B.,      . 

Quincy,     . 

Benzoic  acid. 

Jan. 

16,  1914 

Conviction. 

McConnell,  Ernest, 

Quincy,     . 

Salicylic  acid. 

Jan. 

16,  1914 

Conviction. 

Ravesi,  Gaetano, 

Quincy,     .     ,  . 

Benzoic  acid. 

Jan. 

16,  1914 

Conviction. 

Young,  Wm.  M., 

Springfield, 

Benzoic  acid, 

Jan. 

23,  1914 

Dismissed.  * 

Cocoa. 


Delaphena,  Edgar  S., 


Boston, 


Cane  sugar. 


Sept.  22,  1914 


Conviction,  i 


Broken-out  Eggs. 


New  York  Egg  and  Fruit 

Company. 
New  York  Egg  and  Fruit 

Company. 


Boston, 
Boston, 


Decomposed, 
Decomposed, 


Oct.    29,  1914 
Oct.    29,  1914 


Conviction.! 
Conviction.  * 


1  Appealed  to  upper  court;  case  pending. 


2  Dismissed  for  want  of  prosecution. 
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For  Sale  of  Adulterated  Foods  Other  than  Milk  and  Milk  Products  —  Concluded. 

Hamburg  Steak. 


Name. 

Place. 

Adulterant. 

Date. 

Result. 

Barney,  James,   . 
Bezigian,  Peter  S., 
King,  Herbert  L., 

Cambridge, 
Newburyport,  . 
Pittsfield, 

Sulphurous  acid. 
Sulphurous  acid. 
Sulphurous  acid. 

Dec.   19,  1913 
July   22,  1914 
Dec.   30,  1913 

Dismissed.* 
Conviction. » 
Conviction. 

Kisses  (Candy). 


Triantafel,  Geo.  E., 


Boston, 


Contained  paraffin. 


June    3,  1914     Conviction.' 


Maple  Sugar. 


Triantafel,  Geo.  E.,    . 

Boston,      . 

Cane  sugar, 

June    3,  1914 

Conviction.  * 

Patten,  Ephraim  H., 

Cambridge, 

Cane  sugar. 

July   24,  1914 

Discharged. 

Statuto,  Peter,    . 

Lowell, 

Cane  sugar. 

June    5,  1914 

Conviction. 

Gabrino,  Ralph, 
Hazelwood,  Mary  C, 

Pittsfield, 
Springfield, 

Compound      not 
marked. 
Cane  sugar. 

Apr.   24,  1914 
Sept.  29,  1914 

Conviction. 
Conviction. 

Ruppel,  John  W., 

Springfield, 

Cane  sugar. 

Oct.    16,  1914 

Conviction. 

Maple  Syrup. 


Vermont  Farmers  Company,   Springfield, 


Cane  sugar. 


Jan.    22,  1914     Conviction, 


Rood  &  Woodbury,     . 


Mince  Meat. 


Springfield, 


Benzoic  acid. 


Sausage. 


Mar.   18,  1914 


Conviction. 


Parks    Sausage    and    Pro- 

Boston,     . 

Corn  starch. 

Jan.    27,  1914 

Conviction. 

vision  Company. 
Parks    Sausage    and    Pro- 

Boston, 

Cereal, 

May    12,  1914 

Discharged. 

vision  Company. 
Parks    Sausage    and    Pro- 

Boston, 

Cereal, 

May    13,  1914 

Conviction. ' 

vision  Company. 
Parks    Sausage    and    Pro- 

Boston, 

Potato  starch, 

May    13,  1914 

Conviction. ' 

vision  Company. 
HUl,  Harry  E 

Cambridge, 

Cereal  starch. 

Dec.   19,  1913 

Conviction. 

Talcofsky,  Oscar, 

Cambridge, 

Cereal  starch. 

Dec.   19,  1913 

Conviction. 

Smith,  James, 

Lowell, 

Colored, 

Apr.   28,  1914 

Conviction. 

Schwartz,  Nathan,      . 

Somerville, 

Cereal, 

Oct.      5,  1914 

Conviction. 

Extract  of  Vanilla. 


Colman     Specialty     Com- 
pany. 


Boston, 


Vanillin  solution. 


Dec.   18,  1913 


Conviction. 


1  Dismissed  for  variance. 


*  Appealed  to  upper  court;  case  pending. 
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For  Sale  of  Adulterated  Drugs. 
Alcohol. 


Name. 

Place. 

Adulterant. 

Date. 

Result. 

Leipple,  William, 

Greenfield, 

Deficiency  in  strength, 

Aug.   18,  1914 

Conviction. » 

Spirit  of  Anise. 


Warren-Toppan  Company, 
Barker,  Irwin  R., 


Lynn, 
Springfield, 


Deficiency  in  strength, 
Deficiency  in  strength, 


July   23,  1914     Conviction.' 
Sept.  29,  1914     Conviction. 


Spirit  of  Camphor. 


Zito,  Joseph, 


Lynn, 


Deficiency  in  strength. 


July     9,  1914 


Conviction. 


Tincture  of  Iodine. 


Knight,  William  H., 

Boston, 

Deficiency  in  strength, 

Apr.    28,  1914 

Conviction. 

Dyson,  Walter  E., 

Cambridge, 

Deficiency  in  strength. 

Aug.  25,  1914 

Conviction,  i 

Crane,  George  E.,     '  . 

Haverhill, 

Deficiency  in  strength, 

Sept.  10,  1914 

Discharged. 

Norcott,  Louis  A., 

North  Adams, 

Deficiency  in  strength. 

July  20,  1914 

Conviction. 

Maxwell,  Henry  M.,    . 

Somerville, 

Deficiency  in  strength. 

Apr.    16,  1914 

Conviction. 

Sweet  Spirit  of  Nitre. 


Siegel  Co.,  Henry, 

.     Boston,      . 

Deficiency  in  strength, 

Jan. 

7,  1914 

_2 

Sutherland,  George  B 

,       .     Boston, 

Deficiency  in  strength. 

Apr. 

29,  1914 

Conviction. 

Fitzgerald,  John  H., 

.     Cambridge, 

Deficiency  in  strength, 

June 

26,  1914 

Conviction,  i 

Hawthorne,  Herman 

F.,     .     Cambridge, 

Deficiency  in  strength. 

July 

24,  1914 

Conviction. ' 

Lane,  Willard  E., 

.     Cambridge, 

Deficiency  in  strength, 

July 

2,  1914 

Conviction.! 

Reycroft,  Louis  W., 

.     Cambridge, 

Deficiency  in  strength, 

July 

24,  1914 

Conviction. ' 

Woods,  C.  H.,      . 

.     Cambridge, 

Deficiency  in  strength, 

July 

2,  1914 

Conviction. 

Cole,  Guy  W.,     . 

.     Dedham,  . 

Deficiency  in  strength, 

July 

29,  1914 

Conviction. 

Holton,  Adolphus, 

Dedham,  . 

Deficiency  in  strength, 

July 

29,  1914 

Discharged. 

Brunelle,  P.  Noe, 

.     Lowell, 

Deficiency  in  strength, 

Apr. 

21,  1914 

Conviction. 

Wilkins,  Charles  E., 

Lynn, 

Deficiency  in  strength. 

July 

23,  1914 

Conviction. 

Canfield,  Wm.  R., 

Medford,   . 

Deficiency  in  strength, 

Apr. 

30,  1914 

Conviction. 

Goodrich,  Harry  B., 

.     Newburyport,  . 

Deficiency  in  strength. 

July 

22,  1914 

Conviction. » 

Blanc,  Neil, 

.     Springfield, 

Deficiency  in  strength, 

Sept. 

29,  1914 

Conviction. 

Cunningham,  Alexand 

er,    .     Springfield, 

Deficiency  in  strength. 

Sept. 

29,  1914 

Conviction. 

Lenordo,  E.  F.,  Comj 

sany,     Springfield, 

Deficiency  in  strength. 

July 

15,  1914 

Conviction. 

Thompson,  C.  P., 

.     Springfield, 

Deficiency  in  strength. 

Oct. 

16,  1914 

Conviction. 

Boyd,  Elbert  R., 

Stoneham, 

Deficiency  in  strength. 

Aug. 

29,  1914 

Conviction. 

1  Appealed  to  upper  court;  case  pending.  2  in  bankruptcy;  no  plea. 
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For  Sale  of  Adulterated  Drugs  —  Concluded. 
Spirit  of  Peppermint. 


Name. 


Place 


Adulterant. 


Date. 


Result. 


Jankelson,  Magnus  R., 
Walker-Rintels  Company, 
Weiner,  Abraham , 
Weiner,  Joel, 
Seeley,  O.  G.,      . 
Buckley,  D.  Frank, 
Bellows,  Rufus  E., 
Lynde,  James  P., 
Merriam,  Wm.  C.  B., 


Boston, 

Boston, 

Boston, 

Boston, 

Lexington 

Maiden, 

Boston, 

Palmer, 

Springfield 


Deficiency 
Deficiency 
Deficiency 
Deficiency 
Deficiency 
Deficiency 
Deficiencj' 
Deficiency 
Deficiency 


in  strength, 
in  strength, 
in  strength, 
in  strength, 
in  strength, 
in  strength, 
in  strength, 
in  strength, 
in  strength, 


Dec. 
Dec. 
Sept. 
July 
June 
Apr. 
Apr. 
Aug. 
July 


9,  1913 

24,  1913 

25,  1914 

21,  1914 
8,  1914 

30,  1914 

24,  1914 

22,  1914 
15,  1914 


Conviction. 

Conviction. 

Conviction. ' 

Discharged. 

Conviction. 

Conviction.' 

Conviction. 

Conviction. 

Conviction. 


1  Appealed  to  upper  court;  case  pending. 

Of  the  cases  reported  as  pending  in  the  last  preceding  report,  1  for 
the  sale  of  skimmed  milk  and  3  for  the  sale  of  decomposed,  broken- 
out  eggs  resulted  in  conviction  and  fine;  1  case  for  the  sale  of  milk 
containing  formaldehyde  was  placed  on  file. 

The  amount  paid  in  fines  was  $2,438.50,  as  follows:  — 

Milk  and  millc  products, Sl,473  50 

Foods  other  than  above, 525  00 

Drugs, 440  00 

$2,438  50 


The  total   number  of  samples  of  food,   drugs,   liquors  and  poisons 
examined  during  the  year  was  as  follows :  — 

Milk, 6,008 

Food, 1,882 

Drugs, 1,790 

Liquors, 75 

Poisons, 257 

Articles  held  in  cold  storage, 93 

Paints,  oils  and  turpentine, 3 

Insecticides, 3 

Wall  paper, 1 

10,112 
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Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts  for 
THE  Year  ended  Nov.  30,  1914. 

Appropriation, $17,500  00 

Credit  by  paid  to  State  treasury  unexpended  balance  of  money  ad- 
vanced,       46  61 

$17,546  61 

Salaries  of  analysts, $6,324  99 

Salaries  of  inspectors, 6,000  00 

Traveling  expenses, 2,965  53 

Purchase  of  samples, 565  96 

Apparatus  and  chemicals, 503  96 

Express, 6  42 

Printing, 222  56 

Books,  maps  and  stationery, 392  50 

Telephone  and  telegraph  messages  and  postage, 60  78 

Sundry  laboratory  supplies, 25  04 

Typewriting  supphes  and  repairs, 5  15 

Services  (cleaning  laboratory), 120  90 

Extra  services, 262  00 

Miscellaneous, 12  42 

Total, $17,468  31 

Of  the  cases  reported  as  pending  in  1912,  1  for  the  sale  of  adul- 
terated spirit  of  nitre  was  placed  on  file  and  1  for  the  sale  of  adul- 
terated maple  syrup  resulted  in  conviction  and  fine. 
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EEPORT  OF  THE  ANALYST. 


By  Hermann  C.  Lythgoe. 


Dr.  Allan  J.  McLaughlin,  Commissioner  of  Health. 

Dear  Sir:  —  I  herewith  submit  my  report  on  the  analysis  of  foods 
and  drugs  for  the  year  ending  Nov.  30,  1914. 

Milk  and  Milk  Products. 
During  the  year  6,008  samples  of  milk  were  collected,  of  which 
1,610,  or  26.5  per  cent.,  were  below  the  legal  standard;  320  samples 
contained  added  water;  87  were  skimmed  milk  and  were  not  so 
labeled;  10  samples  were  skimmed  milk  properly  labeled  and  sold  as 
such;  and  one  sample  contained  formaldehyde.  About  20  per  cent,  of 
the  samples  collected  were  obtained  from  suspected  sources,  the  bal- 
ance being  collected  uniformly  from  the  dealers  during  delivery  to  the 
public.  Of  the  total  samples  collected,  nearly  7  per  cent,  was  either 
skimmed  or  watered,  about  half  of  which  was  obtained  from  the  sus- 
pected sources;  4.5  per  cent,  of  the  samples  from  unsuspected  sources 
and  15  per  cent,  of  the  samples  from  suspected  sources  were  adul- 
terated.    The  usual  statistics  of  milk  are  as  follows:  — 


Milk  from  Cities  and  Towns. 


LOCAXITY. 

Above 
Stand- 
ard. 

Below 
Stand- 
ard. 

Total 
Samples. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Skimmed 

Milk 

sold  as 

Pure 

Milk. 

Watered 
Milk. 

Milk 
con- 
taining 

Foreign 

Sub- 
stances. 

Abington, 

Adams,   . 

Amesbury, 

Andover, 

Arlington, 

Attleborough, 

7 
58 

8 
17 
46 
63 

4 
6 
6 
8 
19 
12 

11 
64 
14 
25 
65 
75 

10.54 
11.20 
11.40 
10.84 
11.20 
9.82 

- 

1 

1 

11 

>  Formaldehyde. 
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Milk  from  Cities  and  Towns  - 

-  Continued. 

Locality. 

Above 
Stand- 
ard. 

Below 
Stand- 
ard. 

Total 
Samples. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Skimmed 

Milk 

sold  as 

Pure 

Milk. 

Watered 
Milk. 

Milk 
con- 
taining 
Foreign 

Sub- 
stances. 

Barre, 

14 

4 

18 

11.90 

- 

- 

- 

- 

Billerica, 

18 

4 

22 

11.58 

- 

2 

- 

- 

Boston, 

8 

1 

9 

12.00 

- 

- 

- 

- 

Braintree, 

12 

4 

16 

11.70 

- 

- 

1 

- 

Bridgewater,  . 

18 

- 

18 

12.30 

- 

- 

- 

- 

Brockton,     . 

41 

6 

47 

11.60 

- 

1 

- 

- 

Brookline, 

86 

14 

100 

9.92 

- 

2 

- 

- 

Burlington,     . 

4 

2 

6 

12.10 

- 

- 

- 

- 

Cambridge,  . 

71 

19 

90 

11.04 

- 

- 

- 

- 

Canton,  . 

30 

7 

37 

10,82 

- 

- 

- 

- 

Chatham, 

6 

6 

12 

10.04 

- 

- 

2 

- 

Chelsea, 

51 

8 

59 

10.70 

- 

1 

- 

- 

Chicopee, 

34 

9 

43 

9.56 

~ 

2 

2 

- 

Concord , 

5 

1 

6 

12.12 

- 

- 

- 

- 

Dan  vers. 

6 

- 

6 

12.52 

- 

- 

- 

- 

Dudley, 

21 

9 

30 

10.56 

- 

- 

11 

- 

Easthampton, 

20 

1 

21 

11.88 

- 

- 

- 

- 

Easton, 

14 

2 

16 

12.02 

- 

- 

- 

- 

Everett, 

48 

1 

49 

11.36 

- 

- 

- 

- 

Fall  River, 

154 

51 

205 

10.00 

- 

2 

22 

- 

FiTCHBURG,      . 

17 

1 

18 

12.10 

- 

- 

- 

- 

Framingham, 

19 

7 

26 

10.90 

- 

- 

5 

- 

Franklin, 

44 

3 

47 

11.86 

- 

1 

1 

- 

Gardner, 

13 

4 

17 

12.04 

- 

- 

- 

- 

Gloucester, 

58 

40 

98 

9.30 

- 

- 

2 

- 

Greenfield, 

18 

3 

21 

11.88 

- 

- 

- 

- 

Haverhill,    . 

68 

7 

75 

11.56 

- 

- 

- 

- 

Hingham, 

17 

4 

21 

9.28 

1 

- 

- 

- 

HOLTOKE, 

30 

5 

35 

11.68 

- 

- 

- 

- 

Hudson, 

17 

2 

19 

11.70 

- 

- 

- 

- 

Hull.       . 

15 

16 

31 

9.50 

- 

2 

1 

- 

Ipswich, 

7 

19 

26 

10.74 

- 

1 

15 

- 

Lawrence,     . 

51 

22 

73 

10.10 

- 

2 

- 

- 

Lexington, 

11 

1 

12 

12.12 

- 

- 

- 

- 

Lowell, 

141 

34 

175 

9.80 

1 

3 

5 

~ 

No.  34.] 
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Milk  from  Cities  and  Towns  - 

—  Continued. 

Locality. 

Above 
Stand- 
ard. 

Below 
Stand- 
ard. 

Total 
Samples. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Skimmed 

Milk 

sold  as 

Pure 

Milk. 

Watered 
Milk. 

Milk 
con- 
taining 
Foreign 

Sub- 
stances. 

Lynn,     . 

46 

3 

49 

11.32 

- 

- 

- 

- 

Malden, 

67 

5 

72 

10.60 

- 

1 

- 

- 

Mansfield, 

10 

3 

13 

11.70 

- 

- 

- 

- 

Marblehead,    . 

52 

48 

100 

9.91 

- 

- 

15 

- 

Marlborough, 

51 

14 

65 

9.32 

- 

- 

8 

- 

Maynard, 

12 

4 

16 

11.53 

- 

- 

- 

- 

Medford, 

68 

24 

92 

10.10 

- 

4 

- 

- 

Melrose, 

13 

3 

16 

10.32 

1 

- 

- 

- 

Milford,  . 

14 

3 

17 

11.80 

- 

- 

- 

- 

Millbury, 

43 

13 

56 

9.58 

- 

2 

4 

- 

Milton,    . 

26 

10 

36 

12,00 

- 

- 

- 

- 

Montague, 

15 

2 

17 

11.50 

- 

- 

- 

- 

Nantucket,     . 

18 

- 

18 

12.54 

- 

- 

- 

- 

Natick, 

34 

7 

41 

9.32 

1 

1 

1 

- 

Needham, 

5 

- 

5 

12.68 

- 

- 

- 

- 

New  Bedford, 

148 

91 

239 

9.66 

- 

9 

12 

- 

Newburyport, 

58 

13 

71 

10.98 

- 

1 

1 

- 

Newton, 

62 

3 

65 

11.60 

- 

- 

- 

- 

North  Adam.s, 

25 

8 

33 

11.20 

- 

- 

- 

- 

Northampton, 

16 

4 

20 

11.20 

- 

- 

- 

- 

No.  Attleborough,  . 

14 

2 

16 

10.78 

- 

- 

- 

Norwood, 

9 

4 

13 

11.66 

- 

- 

- 

- 

Peabody, 

22 

6 

28 

8.58 

- 

1 

3 

- 

Pittsfield,     . 

182 

32 

214 

8.74 

2 

2 

8 

- 

Plymouth, 

8 

8 

16 

10.50 

- 

- 

- 

- 

Provincetown, 

18 

- 

18 

12.16 

- 

- 

- 

- 

QUINCY, 

91 

20 

111 

10.60 

- 

3 

1 

- 

Randolph, 

15 

1 

16 

12.00 

- 

- 

- 

- 

Reading, 

22 

1 

23 

12.10 

- 

- 

- 

- 

Revere,  . 

6 

3 

9 

11.70 

- 

- 

- 

- 

Rockland, 

23 

1 

24 

9.88 

1 

- 

1 

- 

Rockport, 

26 

5 

31 

11.10 

- 

- 

- 

- 

Salem,    . 

75 

15 

90 

11.20 

- 

3 

1 

- 

Shelburne, 

12 

2 

14 

10.88 

- 

- 

- 

- 

Sherborn, 

28 

9 

37 

10.58 

- 

- 

- 

- 
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Milk  from  Cities  and  Towns  —  Concluded. 


Locality. 

Above 
Stand- 
ard. 

Below 
Stand- 
ard. 

Total 
Samples. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Skimmed 

Milk 

sold  as 

Pure 

Milk. 

Watered 
MUk. 

Milk 
con- 
taining 
Foreign 

Sub- 
stances. 

Shirley,  . 

6 

2 

8 

11.56 

- 

1 

- 

- 

SOMERVILLE,   . 

106 

29 

135 

8.92 

1 

1 

- 

- 

Springfield, 

125 

57 

182 

10,68 

- 

8 

- 

- 

Stoneham, 

48 

10 

58 

11.20 

- 

1 

- 

- 

Stoughton, 

36 

9 

45 

11.58 

- 

- 

3 

- 

Swampscott,  . 

8 

2 

10 

10.92 

- 

- 

2 

- 

Taunton, 

34 

3 

37 

11.24 

- 

- 

2 

- 

Wakefield,       . 

23 

8 

31 

11.60 

- 

- 

- 

Waltham, 

76 

23 

99 

10.84 

- 

1 

2 

- 

Ware,       . 

19 

2 

21 

11.78 

- 

- 

- 

- 

Warren,  . 

19 

2 

21 

12.04 

- 

- 

- 

- 

Watertown, 

66 

11 

77 

10.36 

- 

- 

2 

- 

Webster, 

33 

9 

42 

10.56 

- 

- 

1 

- 

Westfield, 

34 

6 

40 

11.26 

- 

1 

- 

- 

West  Springfield,    . 

15 

11 

26 

11.10 

- 

- 

- 

- 

Weymouth,     . 

12 

3 

15 

11.80 

- 

- 

- 

- 

Whitman, 

17 

- 

17 

12.24 

- 

- 

- 

- 

Williamstown, 

14 

2 

16 

12.00 

- 

- 

- 

- 

Winchester,     . 

39 

14 

53 

10.70 

- 

1 

- 

- 

WOBUEN, 

92 

22 

114 

10.42 

- 

- 

4 

- 

Worcester,    . 

36 

5 

41 

11.00 

- 

2 

- 

- 

Totals,      . 

3,578 

969 

4,547 

8.58 

8 

63 

139 

1 

Milk  from  Stispeded  Producers. 


Locality. 

Above 
Standard. 

Below 
Standard. 

Total 
Samples. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 
Milk  not 
marked. 

Watered 
Milk. 

Acton,            .... 
Acushnet,      .... 

Andover 

Bedford 

Billerica,        .... 
Burlington 

60 
4 
11 
11 
23 
3 

29 
2 
18 
13 
11 
3 

89 
6 

29 

24 

34 

6 

7.74 
11.24 
10.84 
10.50 
11.20 
11.52 

3 

8 

2 
6 

No.  3-i.] 
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Milk  from  Suspected  Producers  —  Continued, 


Locality. 

Above 
Standard. 

Below 
Standard. 

Total 
Samples. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.) 

Skimmed 
Milk  not 
marked. 

Watered 
Milk. 

Canton,         .... 

- 

18 

18 

10.72 

- 

18 

Carlisle, 

7 

5 

12 

11.10 

- 

- 

Chelmsford, 

47 

73 

120 

9.50 

- 

24 

Cheshire, 

9 

14 

23 

10.52 

- 

13 

Clinton, 

27 

5 

32 

10.90 

- 

- 

Concord, 

6 

10 

16 

11.14 

- 

- 

Dan  vers. 

20 

3 

23 

11.76 

- 

- 

Deerfield,      . 

5 

16 

21 

10.66 

- 

13 

Dracut, 

38 

53 

91 

6.80 

- 

9 

Dudley, 

27 

- 

27 

12.30 

- 

- 

Dunstable,    . 

5 

10 

15 

11.70 

- 

- 

Framingham, 

20 

27 

47 

8.18 

- 

22 

Franklin, 

- 

5 

5 

10.24 

- 

4 

Groton, 

4 

4 

8 

10.70 

- 

- 

Lexington,     . 

17 

22 

39 

10.80 

1 

- 

Littleton, 

9 

6 

15 

11.80 

- 

- 

Lowell, 

47 

32 

79 

2.90 

2 

17 

Ludlow, 

- 

13 

13 

9.60 

- 

12 

Marlborough, 

2 

10 

12 

10.48 

- 

- 

Medway, 

1 

4 

5 

11.00 

- 

- 

Melrose, 

8 

4 

12 

11.50 

- 

- 

Middleton,    . 

14 

14 

28 

11.50 

- 

- 

Millbury,       . 

4 

1 

5 

11.18 

- 

- 

Milton, 

6 

30 

36 

10.76 

- 

17 

North  Hampton,  N.  B 

-.       • 

9 

15 

24 

9.00 

1 

- 

North  Attleborough, 

2 

5 

7 

10.20 

- 

4 

North  Reading,    . 

15 

10 

25 

10.92 

- 

- 

Peabody, 

- 

2 

2 

9.18 

- 

2 

PiTTSriELD, 

10 

5 

15 

11.58 

- 

- 

Randolph, 

20 

10 

30 

10.68 

" 

- 

Richmond, 

1                5 

6 

11 

10.46 

2 

Rockport, 

- 

2 

2 

10.00 

- 

2 

Salem, 

6 

9 

15 

11.60 

- 

- 

Salisbiiry, 

13 

5 

18 

11.88 

- 

- 

Saugus, 

10 

- 

10 

12.58 

- 

- 
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Milk  from  Stispeded  Producers  —  Concluded. 


Locality. 

Above 
Standard. 

Below 
Standard. 

Total 
Samples. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 
Milk  not 
marked. 

Watered 
Milk. 

Sherborn, 
Sterling, 
Stoneham,     . 
Sudbury, 
Wakefield,      . 
Waltham,       . 
Westford, 
West  Springfield, 

WoBURN, 

50 
1 
4 
6 
2 

15 

21 
5 

24 

18 
3 

3 

2 
2 

11 
10 
6 

68 
4 
4 
9 
4 
17 
32 
15 
30 

10.86 
10.22 
12.80 
11.50 
11.30 
11.90 
8.92 
10.52 
11.56 

1 
2 

4 

Totals,    . 

653 

579 

1,232 

2.90 

18 

171 

Summary  of  Milk  Statistics. 


Locality. 

Above 
Stand- 
ard. 

Below 
Stand- 
ard. 

Total. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Skimmed 

Milk 

not 

marked. 

Watered 
Milk. 

Milk 
contain- 
ing 
Foreign 

Sub- 
stances. 

Milk  from  cities  and 

towns. 
Milk  from  suspected 

producers. 
Miscellaneous    milk 

samples. 

3,578 
653 

167 

969 

579 

62 

4,547 

1,232 

229 

8.58 
2.90 
10.75 

8 
2 

63 
18 
6 

139 

171 

10 

1 

Totals,      . 

4,398 

1,610 

6,008 

2.90 

10 

87 

320 

1 

No.  34.] 
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Summnry  of  Milk  Statistics  by  Months. 
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1914. 

January, 

427 

87 
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26 
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25.3 
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322 

131 

453 

- 
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20 

30 

11 

0.4 

4.4 

6.6 

32.3 

28.9 

June, 

453 

117 

570 
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5 

13 

38 
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0.9 

2.3 

6.7 

21.0 

20.3 

July. 

371 

284 

655 

1 

15 

72 

30 

12 

2.3 

11.0 

4.6 

40.0 

43.4 

August, 

379 

323 

702 

3 

8 

33 

50 

16 

1.1 

4.6 

7.1 

32.0 

34.6 

September, 

405 

215 

620 

- 

9 

40 

48 

8 

1.5 

6.5 

7.7 

16.7 

34.6 

October,  . 

431 

153 

584 

1 

3 

39 

52 

11 

0.5 

6.7 

8.9 

13.8 

26.2 

November, 

328 

57 

385 

1 

9 

17 

29 

4 

2.3 

4.4 

7.5 

13.8 

14.8 

Total 

5, 

4,398 

1,610 

6,008 

10 

87 

320 

419 

92 

1.5 

5.3 

7.0 

21.9 

25.8 

Quality  of  Milk  by  Months. 
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9 
9 
11 
8 
3 
2 
2 
5 
1 
6 
6 

29 

38 
6 
19 
16 
11 
13 
19 
18 
13 
13 
11 
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153 
66 
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109 
88 
108 
85 
68 
69 
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227 
130 
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193 
220 
330 
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288 
322 
283 
193 

69 

72 
33 
48 
54 
117 
102 
240 
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51 

7 

14 

1 

8 

7 

11 

14 

32 

26 

27 

16 

7 

6 

2 
6 
3 
1 
10 
5 
7 
7 

1 

1 

2 

1 

16 

3 
1 

1 

507 

514 

245 
379 
394 
453 
570 
655 
702 
620 
584 
385 

Totals, 

70 

206 

1,249 

2,869 

1,371 

170 

47 

21 

5 

6,008 
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Mr.  Nurenberg  of  this  laboratory  has  compiled  for  the  1914  con- 
vention of  the  A.  O.  A.  C.  the  figures  of  the  copper  sulphate,  acetic 
acid  and  sour  serum  refractions  ^  of  834  samples  of  known  purity 
milk,  the  most  of  which  were  examined  during  the  past  eight  years  in 
this  laboratory.  In  698  cases  the  breed  of  the  cow  was  known,  the 
number  of  samples  obtained  from  the  different  breeds  being  as  fol- 
lows: Jersey,  47;  Guernsey,  38;  grade  Jersey,  45;  grade  Guernsey, 
26;  grade  Durham,  27;  grade  Ayrshire,  54;  Swiss,  12;  grade  Hol- 
stein,  198;  other  grades,  13;  Ayrshire,  48;  Dutch  Belt,  51;  Holstein, 
139.  More  than  half  of  the  total  number  of  samples  represented  low 
grade  milk.  The  readings  obtained  from  the  copper  serum  varied  from 
36.0  to  40.4.     The  greatest  per  cent,  of  samples  (16.7)  were  between 

37.8  and  38.0,  3.1  per  cent,  of  samples  between  36.0  and  36.2  and 
practically  none  of  the  samples  were  above  40.0.  Five  hundred  and 
fifty-seven  samples  were  examined  by  the  acetic  acid  method,  17.1  per 
cent,  of  which  gave  serum  with  scale  readings  of  43.0  to  43.4.  Less 
than  1  per  cent,  of  the  samples  were  below  39.5  and  practically  none 
above  46.0.  Five  hundred  and  four  samples  were  examined  by  the 
sour  serum  method,  25  per  cent,  of  which  gave  serum  refractions 
between  41.0  and  41.9,  3.2  per  cent,  of  the  samples  between  38.3  and 

38.9  and  only  1.2  per  cent,  above  45.0.  These  figures  are  given  in 
detail  in  the  following  three  tables :  — 

Eight  Hundred  and  Thirty-four  Samples  of  Milk  of  Known  Purity. 
Refractions  of  Copper  Sulphate  Serum. 


Refractions  op  Copper 
Sulphate  Serum. 


Number 

of 
Samples. 


36.0, 
36.1, 
36.2, 

36.3, 
36.4, 
36.5, 

36.6, 
36.7, 
36.8, 

36.9, 
37.0, 
37.1, 

37.2, 
37.3, 
37.4, 

37.5, 

37.6, 
37.7, 


14 

9^    26 
3 


10  I-   33 
15 

19] 
10^    51 

22  J 


27' 

36  j-  101 

38 


Per  Cent, 

of 
Samples. 


3.1 


4.0 


6.1 


6.6 


10.7 


Refractions  of  Copper 
Sulphate  Serum. 


37.8, 
37.9, 
38.0, 

38.1, 
38.2, 
38.3, 

38.4, 
38.5, 
38.6, 

38.7, 
38.8, 
38.9, 

39.0, 
39.1, 
39.2, 

39.3, 
39.4, 
39.5, 


Number 

of 
Samples. 


28 

39  \  139 

72 

32 

41  \  113 


66 


Per  Cent. 

of 
Samples. 


16.7 


13.5 


10.7 


7.9 


4.8 


2.2 


1  The  methods  of  analysis   have  been  described  in  previous  reports  and  in  Jour.  Ind.  and  Eng. 
Chem.,  1914,  p.  899. 
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Eight  Hundred  and  Thirty-four  Samples  of  Milk  of  Known  Purity  — 

Concluded. 
Refractions  of  Copper  Sulphate  Serum — Concluded. 


Refractions  op  Copper 
Sulphate  Serum. 


39.6, 
39.7, 
39.8, 

39.9, 
40.0, 
40.1, 


Number  Per  Cent. 

of  of 

Samples.   Samples. 


l.I 


0.3 


Refractions  of  Copper 
Sulphate  Serum. 


40.2, 
40.3, 
40.4, 

Totals,  1 


Number 

of 
Samples. 


S34    834 


Per  Cent. 

of 
Samples. 


0.2 


100 


1  These  figures  include  53  samples  from  H.  Louis  Jackson,  Ohio  State  Board  of  Health,  53  from  W.  G. 
Tice  (A.  O.  A.  C.  Proceedings,  1909,  p.  130)  and  14  from  Dr.  E.  M.  Bailey,  Connecticut  Agricultural 
Experiment  Station,  New  Haven. 


Five  Hundred  and  Fifty-seven  Samples  of  Milk  of  Knoxm  Purity. 

Refractions  of  Acetic  Acid  Serum. 


Refractions  op  Acetic 

Number 

of 
Samples. 

Per  Cent. 

of 
Samples. 

Refractions  op  Acetic 

Number 
of 

Per  Cent, 
of 

Acid  Serum. 

Acid  Serum. 

Samples. 

Samples. 

39.0 

1] 

42.5 

161 

39  1, 

_ 

42.6, 

14 

39.2, 

1 

5 

0.9 

42.7, 

9 

79 

14.2 

39.3, 

2 

42.8, 

21 

39.4, 

1 

42.9, 

19 

1 

43.0, 

42 

39.5, 

43.1, 

14 

39.6,        . 

2 

43.2, 

13 

95 

17.1 

39.7, 

1 

b 

1.1 

43.3, 

12 

39.8, 

1 

43.4, 

14 

39.9, 

2 

43.5, 

12 

40.0, 

^\ 

43.6, 

13 

40.1, 

- 

43.7, 

10 

54 

9.7 

40.2, 

4 

19 

3.4 

43.8, 

10 

40.3, 

3 

43.9, 

9j 

40.4, 

7j 

44.0, 

111 

44.1, 

13 

40.5, 

5 

44.2, 

9 

47 

8.4 

40.6, 

4 

44  3 

40.7, 

b\    22 

3.9 

44.4, 

7 

40.8, 

3 

40.9, 

5j 

44.5, 
44.6, 

11 

9 

41.0, 

13 

44.7, 

4 

34 

6.1 

41.1, 

4 

44.8, 

5 

41.2, 

4 

i    36 

6.5 

44.9, 

6 

41.3, 

9 

45.0, 

4 

41.4, 

6 

45.1, 

2 

41.5, 

n 

45.2, 

4 

15 

2.7 

41.6, 

13 

45.3, 

1 

41.7, 

14 

57 

10.2 

45.4, 

4 

41.8, 

17 

45.5, 

2 

41.9, 

2 

45.6, 

1 

42.0, 

17 

45.7, 

1 

12 

2.1 

42.1, 

13 

45.8, 

3 

42.2, 

15 

20 

■    76 

13.7 

45.9, 

5 

42.4, 

11 

Totals,'    .         .         .         . 

557    557 

100 

These  figures  include  49  samples  from  W.  G.  Tice  (A.  O.  A.  C.  Proceedings,  1909,  p.  130). 
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Five  Hundred  and  Four  Samples  of  Milk  of  Known  Purity. 
Refractions  of  Sour  Serum. 


Refractions  of  Sour 
Sercm. 


Number 

of 
Samples. 


38.3, 
38.4, 
38.5, 
38.6, 
38.7, 
38.8, 
38.9, 


39.0, 
39.1, 
39.2, 
39.3, 
39.4, 
39.5, 
39.6, 
39.7, 
39.8, 
39.9, 


40.0, 
40.1, 
40.2, 
•42.3, 
40.4, 
40.5, 
40.6, 
40.7, 
40.8, 
40.9, 


41.0 
41.1 
41.2 
41.3 
41.4, 
41.5 
41.6 
41.7 
41.8 
41.9 


11 
3 
8 

11 


57 


128 


Per  Cent. 

of 
Samples. 


3.2 


11.3 


16.1 


25.4 


Refractions  of  Sour 
Sercm. 


42.0 
42.1 
42.2 
42.3 
42.4 
42.5 
42.6 
42.7, 
42.8, 
42.9, 

43.0, 
43. r 
43.2 
43.3 
43.4 
43.5 
43.6 
43.7 
43.8 
43.9, 

44.0 
44.1 
44.2 
44.3 
44.4 
44.5 
44.6 
44.7 
44.8 
44.9 

45.0 
45.1 
45.2 
45.3 
45.4 
45.5 
45.6 
45.7 
45.8, 
45.9 


Total3, 


Number 

of 
Samples. 


118 


23 


504    504 


Per  Cent. 

of 
Samples. 


23.4 


14.9 


4.5 


1.2 


Serums  were  prepared  from  325  samples  by  both  the  copper  and 
acetic  methods,  and  the  results  of  these  examinations  have  been  com- 
piled in  tabular  form.  For  the  purposes  of  uniformity  in  comparison 
this  table  has  been  arranged  in  such  a  manner  that  variations  of  .3  in 
the  copper  serum  have  been  made  equivalent  to  variations  of  .6  in 
the  acetic  serum.  Twenty  per  cent,  of  the  samples  by  the  copper 
method  were  found  to  have  refractions  A'arying  from  37.8  to  38.0; 
21.3  per  cent,  of  the  samples  gave  serum  by  the  acetic  method  between 
42.6  and  43.1.  Three  hundred  and  sixty-four  samples  were  examined 
both  by  the  sour  serum  method  and  the  copper  method.  In  tabulating 
these  figures,  variations  of  .4  in  the  copper  serum  were  made  equivalent 
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to  variations  of  .9  in  the  sour  serum.  Twenty  and  five-tenths  per  cent, 
of  the  total  samples  gave  copper  serums  refracting  between  38.0  and 
38.3;  26.4  per  cent,  of  the  samples  gave  sour  serums  refracting  between 
41.5  and  42.3.  The  relationship  between  the  copper  serum  and  the 
sour  serum  refraction  is  not  so  uniform  as  that  between  the  copper  and 
acetic  serum,  due,  undoubtedly,  to  unusual  forms  of  fermentation 
which  may  result  in  the  formation  of  albumose  or  peptone,  thus  in- 
creasing the  refraction  of  the  sour  serum.  One  hundred  and  sixty- 
seven  samples  were  examined  by  both  the  acetic  method  and  sour 
serum  method.  For  purposes  of  comparison  .6  of  a  division  of  the 
acetic  refraction  was  made  equivalent  to  .7  of  a  division  of  the  sour 
serum  refraction.  Nineteen  and  eight-tenths  per  cent,  of  the  total 
samples  gave  a  serum  by  the  acetic  acid  method  refraction  between 
43  0  and  43.5;  22  1  per  cent,  of  the  total  samples  gave  sour  serums 
refracting  between  41.5  and  42.1.  The  ash  of  the  sour  serum  expressed 
as  grams  per  100  cubic  centimeters  has  been  determined  upon  371 
samples  of  milk  of  known  purity.  The  results  of  these  compilations 
are  shown  in  the  following  tables:  — 
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Three  Hundred  and  Sixty-four  Samples  of  Milk  of  Known  Purity.  —  Relation 
betiveen  Refractions  of  Copper  and  Sour  Serums. 


Refraction  of  Coppei 
Serum. 

36.0- 
36.3 

36.4- 
36.7 

36.8- 
37.1 

37.2- 
37.5 

37.6- 
37.9 

38.0- 
38.3 

38.4- 
38.7 

38.8- 
39.1 

39.2- 
39.5 

39.6- 
39.9 

Totals. 

Per 
Cent. 

of 

Refraction  of  Sour 
Serum. 

N 

UMBER 

OF  S. 

IMPLES 

Samples. 

37.9-38.7. 

41 

4 

- 

- 

- 

- 

- 

- 

- 

- 

8 

2.2 

39.8-38.6, 

5 

13 

6 

3 

1 

- 

- 

- 

- 

- 

28 

7.7 

39.7-40.5, 

6 

8 

20 

6 

4 

2 

- 

- 

- 

- 

46 

12.6 

40.6^1.4, 

4 

2 

23 

18 

11 

4 

2 

- 

- 

71 

19.5 

41.5-42.3, 

- 

2 

11 

21 

32 

19 

7 

- 

- 

96 

26.4 

42.4-43.2, 

- 

- 

3 

9 

20 

17 

13 

4 

- 

67 

18.4 

43.3-44.1, 

1 

- 

- 

- 

7 

11 

5 

4 

2 

31 

8.5 

44.2-45.0, 

- 

1 

- 

- 

2 

- 

6 

1 

2 

13 

3.6 

45.1^5.9, 

- 

- 

- 

- 

1 

1 

- 

- 

2 

4 

1.1 

Totals, 

20 

30 

40 

46 

54 

75 

51 

33 

9 

6 

364 

- 

Per  cent,  of  samples 

5.5 

8.2 

11.0 

12.7 

14.8 

20.5 

14.0 

9.1 

2.5 

1.6 

- 

100 

1  Lowest  sample:  soxu'  serum,  38.3;  copper  seriun,  36.0. 


One  Hundred  and  Sixty-seven  Samples  of  Milk  of  Known  Purity.  —  Relation 
between  Refractions  of  Acetic  and  Sour  Serums. 


Refraction  of  Acetic 
Serum. 

40.0- 
40.5 

40.6- 
41.1 

41.2- 
41.7 

41.8- 
42.3 

42.4- 
42.9 

43.0- 
43.5 

43.6- 
44.1 

44.2- 
44.7 

44.8- 
45.3 

45.4- 
45.9 

Totals. 

Per 
Cent. 

Refraction  of  Sour 
Serum. 

Nui 

IBER    C 

)F   S.\i] 

PLES. 

of 
Samples. 

38.0-38.6, 

11 

- 

- 

- 

1 

- 

- 

- 

- 

2 

1.2 

38.7-39.3, 

1 

- 

1 

- 

- 

2 

- 

- 

- 

1 

5 

3.0 

39.4^0.0, 

1 

1 

3 

- 

- 

- 

- 

- 

- 

6 

3.6 

40.1-40.7, 

5 

1 

6 

6 

2 

1 

- 

- 

- 

22 

13.2 

40.8-41.4, 

- 

3 

4 

4 

4 

1 

2 

- 

- 

24 

14.4 

41.5-42.1, 

- 

1 

4 

13 

7 

3 

- 

2 

- 

37 

22.1 

42.2-42.8, 

- 

" 

6 

10 

4 

4 

- 

- 

29 

17.3 

42.9-43.5, 

- 

- 

- 

3 

7 

4 

2 

2 

22 

13.2 

43.6-44.2, 

- 

- 

1 

2 

3 

3 

- 

2 

1 

13 

7.8 

44.3-44.9, 

- 

- 

- 

1 

- 

1 

1 

1 

1 

2 

7 

4.2 

Totals, 

8 

6 

19 

32 

25 

33 

20 

11 

7 

6 

167 

- 

Per  cent,  of  samples 

4.8 

3.6 

11.3 

19.1 

15.0 

19.8 

12.0 

6.6 

4.2 

3.6 

- 

100 

1  Lowest  sample:  sour  serum,  38.3;  acetic  serum,  40.1. 
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Three  Hundred  and  Seventy-one  Samples  of  Milk  of  Known  Purity. 

Ash  of  the  Sour  Serum. 


Sour  Serum  Ash  (Grams 
PER  100  c.  c). 


Number 

of 
Samples. 


Per  Cent. 

of 
Samples. 


0.730-0.734, 
0.735-0.739, 
0.740-0.744, 
0.745-0.749, 

0.750-0.754, 
0.755-0.759, 
0.760-0.764, 
0.765-0.769, 

0.770-0.774, 
0.775-0.779, 
0.780-0.784, 
0.785-0.789, 

0.790-0.794, 
0.795-0.799, 
0.800-0.804, 
0.805-0.809, 

0.810-0.814, 
0.815-0.819, 
0.820-0.824, 
0.825-0.829, 

0.830-0.834, 
0.835-0.839, 
0.840-0.844, 
0.845-0.849, 


70 


18.3 


16.4 


18.9 


19.1 


12.9 


4.9 


Sour  Serum  Ash  (Grams 
PER  100  c.  c). 


Number 

of 
Samples. 


Per  Cent. 

of 
Samples. 


0.850-0.854, 
0.855-0.8,59, 
0.860-0.864, 
0.865-0.869, 

0.870-0.874, 
0.875-0.879, 
0.880-0.884 
0.885-0.889, 


0.890-0.894, 
0.895-0.899, 
0.900-0.904, 
0.905-0.909, 


0.910-0.914, 
0.915-0.919, 
0.920-0.924, 
0.925-0.929, 


0.930-0.934, 
0.935-0.939, 
0.940-0.944, 

Totals, 


371    371 


4.9 


2.4 


1.4 


0.8 


100 


In  72  per  cent,  of  the  samples  the  limits  of  the  sour  serum  ash 
extended  from  0.730  to  0.810;  in  13  per  cent,  of  the  samples  the 
figures  extended  from  0.810  to  0.830;  10  per  cent,  of  the  samples  gave 
figures  between  0.830  and  0.870;  the  remaining  5  per  cent,  gave 
figures  above  0.830,  which  were  distributed  as  extensively  as  the  first 
72  per  cent.  All  the  figures  given  above,  with  but  few  exceptions, 
came  from  milk  obtained  from  individual  cows.  Milk  obtained  from 
herds  would  naturally  show  less  variation  than  those  obtained  from 
individual  cows.  The  following  table  gives  the  maximum,  minimum 
and  average  obtained  from  the  milk  of  67  herds:  — 


Total 

Solids  (Per 

Cent.). 

Fat  (Per 
Cent.). 

Solids 
not  Fat 

(Per 
Cent.). 

Copper 
Refrac- 
tion (Per 
Cent.). 

Acetic 
Refrac- 
tion (Per 
Cent.). 

Sour 
Serum  Re- 
fraction 

(Per 
Cent.). 

Sour 

Serum 

Ash   (Per 

Cent.). 

Number  of  samples,    . 

67 

67 

67 

56 

34 

42 

34 

Highest, 
Lowest, 
Average, 

15.32 
11.06 
12.83 

5.90 
3.20 
4.06 

10.02 

7.65 
8.77 

38.8 
36.6 
37.9 

45.4 
40.2 

42.7 

43.5 
39.5 
41.7 

0.964 
0.740 
0.798 
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In  these  figures  the  nearest  approach  to  the  minimum  copper  serum 
Hmit  (36.0)  is  36.6,  to  the  minimum  acetic  serum  limit  (39.0)  is  40.2, 
and  to  the  sour  serum  limit  (38.3)  is  39.5,  and  the  nearest  approach  to 
the  sour  serum  ash  hmit  (0.730)  is  0.740.  Nearly  200  samples  of 
known  purity  milk  have  been  examined  during  the  past  year,  from 
the  results  of  which  examination  no  changes  have  been  made  in  the 
interpretation  of  the  results  of  analyses  of  milk  as  described  in  the 
report  for  1913. 

Cream. 

Two  hundred  and  eighty-four  samples  of  cream  were  examined,  21 
of  which  were  reported  adulterated;  20  contained  added  water,  1  of 
which  was,  in  addition,  below  standard.  Another  sample  not  con- 
taining added  water  was  found  to  be  below  standard.  Two  hundred 
and  nine  of  the  samples  contained  from  2.5  to  59.6  per  cent,  fat,  av- 
erage 36.63;  57  contained  from  15  to  25  per  cent,  fat,  average  17.84. 
The  examination  of  cream  for  added  water  is  carried  out  the  same 
way  as  with  milk,  a  larger  sample  being  necessary  because  cream  con- 
tains less  serum  than  milk,  although  the  composition  of  the  serum  is 
independent  of  the  fat  content  of  the  sample.  The  copper  refraction 
of  the  average  samples  of  commercial  cream  not  declared  adulterated 
was  37.7,  the  lowest  was  36.0,  the  highest  42.5.  Upon  15  samples 
the  fat,  copper  serum  refraction  and  sour  serum  ash  were  determined, 
and  the  samples  in  addition  were  tested  to  see  whether  or  not  they 
were  pasteurized.  The  fat  varied  from  20.5  to  51  per  cent.,  the  copper 
serum  from  36.9  to  40.5,  the  sour  serum  ash  from  0.732  to  0.856. 
Five  of  these  samples  gave  reaction  for  raw  cream;  the  other  10  were 
pasteurized,  most  of  them  at  a  rather  high  temperature.  The  average 
figures  were  fat,  34.45  per  cent.,  copper  refraction,  38  0,  sour  serum 
ash,  0.792  grams  per  100  cubic  centimeters.  Two  cases  entered  in 
court  for  the  sale  of  cream  containing  added  water  were  tried  in 
Waltham  and  in  Springfield,  both  of  which  were  contested  by  the 
defendants  on  the  ground  that  the  methods  used  would  not  detect 
the  presence  of  added  water.  In  the  case  tried  in  "Waltham,  the  cream 
was  obtained  from  8  quart  cans,  which  showed  conclusively  that  it 
could  not  have  been  the  product  of  one  cow.  In  this  case  4  chemists 
for  the  government  and  the  chemist  for  the  defence  who  analj-zed  the 
sealed  samples  declared  that  added  water  was  present.  Three  other 
chemists  for  the  defence  stated  that  one  of  the  tests  employed  by  the 
government  was  not  sufficient  to  prove  the  presence  of  added  water. 
No  attempt  was  made  to  disprove  the  other  test  employed  by  the  gov- 
ernment, and  the  court  found  the  defendant  not  guilty.  The  case 
tried  in  Springfield  was  of  a  similar  nature,  but  the  amount  of  added 
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water  was  much  greater  than  in  the  Waltham  case.  The  trial  of  this 
case  lasted  three  days,  and  the  court  held  the  defendant  for  the  grand 
jury.  The  grand  jury  reported  a  bill,  and  the  case  is  now  pending 
before  the  superior  court.  The  chemists  employed  by  the  defence  in 
these  cases  contended  that  a  minimum  figure  for  the  refraction  of  the 
copper  serum  below  which  a  sample  could  be  declared  watered  had 
not  been  determined.  They  also  contended  that  the  serum  of  cream 
was  different  from  the  serum  of  the  milk  from  which  it  was  separated 
and  that  pasteurization  of  milk  would  bring  the  refraction  of  the 
copper  serum  below  the  figure  obtained  from  the  same  milk  before 
pasteurization.  They  claimed  that  cream  separated  by  means  of  a 
separator  would  have  a  lower  refraction  than  cream  separated  by 
gravity;  nevertheless,  they  also  claimed  that  sour  cream  would  not 
refract  any  higher  than  sweet  cream.  These  two  latter  statements 
are  contradictory,  because  the  high  refraction  of  gravity-separated 
cream  is  due  to  the  fact  that  the  sample  had  an  opportunity  to  sour 
while  the  cream  was  rising.  The  witness  who  testified  to  the  samples 
he  found  giving  refractions  below  36.0  by  the  copper  serum  method 
refused,  except  in  two  instances,  to  state  where  the  samples  were  ob- 
tained. Several  visits  were  subsequently  made  to  one  of  these  dairies, 
the  name  of  which  was  given  at  this  trial,  and  no  such  milk  as  de- 
scribed by  the  witness  could  be  obtained  from  any  of  the  cows.  The 
cream  involved  in  the  Springfield  case  came  from  40  quart  cans,  and 
it  was  conceded  at  the  trial  that  it  would  take  25  or  more  cows  to 
produce  sufficient  40  per  cent,  cream  to  fill  each  can.  One  of  the  wit- 
nesses for  the  defence  testified  that  he  had  taken  a  herd  of  26  cows 
and  found  that  the  herd  average  for  the  copper  refraction  was  less 
than  36.0.  He  did  not,  however,  take  a  sample  of  the  mixed  milk  of 
the  herd.  The  witness  refused  to  state  where  he  obtained  this  milk 
further  than  that  it  came  from  near  Brockton.  Subsequent  to  the 
trial  of  this  case,  a  large  number  of  samples  of  known  purity  milk 
were  obtained  from  a  number  of  herds  representing  various  breeds  of 
cows  and  various  periods  of  lactation.  A  6-quart  sample  was  obtained 
from  each  herd,  and  after  reaching  the  laboratory  the  sample  was 
thoroughly  mixed.  Two  half-pint  samples  were  removed,  and  the 
balance  of  the  milk  was  passed  through  the  separator.  The  cream 
was  separated  into  two  portions,  and  two  half-pint  portions  of  the 
skimmed  milk  were  taken.  One  sample  each  of  the  whole  milk, 
skimmed  milk  and  cream  was  then  pasteurized,  and  the  6  samples 
were  subjected  to  chemical  analysis,  determinations  of  solids,  fat, 
protein,  ash,  lactose,  copper  serum  refraction,  sour  serum  refraction 
and  sour  serum  ash  being  made  upon  all  samples.     From  the  result 
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of  this  investigation  it  can  be  stated  that  commercial  pasteurization 
has  practically  no  influence  upon  the  composition  of  milk  as  shown  by 
the  ordinary  methods  of  analysis.  In  the  case  of  15  samples  the 
average  solids  were  0.17  higher  in  pasteurized  milk,  the  fat  0.04  higher, 
the  proteins  0.01  higher,  the  ash  0.003  lower,  the  lactose  0.01  higher 
and  the  sour  serum  ash  0.005  higher.  Pasteurization  of  milk  has  a 
tendency  to  coagulate  the  soluble  proteins,  as  a  result  of  which  the 
refraction  of  the  serum  will  be  lowered,  depending  upon  the  tem- 
perature to  which  the  milk  has  been  heated  and  to  some  extent  on  the 
time  which  it  has  been  held  at  that  temperature.  Commercial  pas- 
teurization is  carried  on  at  a  temperature  below  150°  F.  for  a  period 
of  thirty-five  minutes  or  less.  Under  these  circumstances  there  will 
be  no  change  in  the  refraction  of  the  serum  due  to  coagulation  of  the 
albumins.  If  the  milk  is  heated  up  to  150°  and  held  there  for  forty 
minutes,  the  refraction  of  the  copper  serum  will  be  reduced  by  .2,  and 
at  158°  for  thirty  minutes  this  reduction  will  be  increased  to  .5.  At 
163°  it  will  be  0.9,  at  165°,  1.0,  at  167°  1.2,  at  176°,  1.6,  and  at  the 
boiling  point,  1.6,  complete  coagulation  taking  place  at  176°  and  above. 
The  lowest  refraction  of  the  copper  serum  obtained  from  pasteurized 
cream  of  known  purity  was  36.3.  This  sample  was  obtained  from  a 
herd  of  Holstein  cows,  the  milk  of  which  contained  11.28  solids  and 
3.20  fat,  the  copper  serum  on  the  whole  milk  being  37.1  and  on  the 
pasteurized  milk  being  37.4.  This  cream  was  pasteurized  at  165°  F. 
for  thirty  minutes.  Without  doubt  this  will  represent  a  lower  figure 
than  any  which  could  be  obtained  from  samples  of  pure,  pasteunzed 
commercial  cream.  The  sour  serum  ash  upon  this  sample  of  pas- 
teurized cream  was  0.748,  well  above  the  minimum  figure  selected  for 
pure  milk  or  cream.  The  figures  obtained  upon  these  samples  will  not 
be  published  until  next  year,  as  the  investigation  has  not  been  com- 
pleted. 

Foods  exclusive  of  Milk. 

There  were  1,882  samples  of  food,  exclusive  of  milk,  examined  during 

the  year,  of  which  1,547  were  pure  and  335  adulterated.    The  summary 

of  food   statistics   will   be   found  upon  page  438.      Under   the   several 

headings  only  such  food  as  requires  special  mention  will  be  discussed. 

Butter. 
Twenty-seven   samples   of  butter  were   examined,   of  which  5   were 
adulterated.     These  consisted  of  3  samples  of  oleomargarine  and  2  of 
renovated  butter.     Nine  samples  of  oleomargarine  and   5  samples  of 
renovated  butter  were  sold  correctly  labeled. 
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Canned  Fish. 
Nineteen    samples   were   examined,    18   of   which   were   pure.      One 
sample  of  canned  tuna  was  found  to  be  decomposed. 

Cider. 
Thirty  samples  of  cider  were  examined,  6  of   which   contained  pre- 
servatives and  were  not  so  marked;    5  contained  benzoic  acid  and  1 
contained  salicylic  acid.     Two  samples  containing  benzoic  acid  were 
properly  labeled  and  the  other  22  samples  were  free  from  preservatives. 

Coeoa. 
One  hundred  and  fifteen  samples  were  examined,  24  of  which  were 
reported  adulterated.  These  samples  were  sweetened  cocoa  and  were 
sold  without  the  necessary  label  stating  the  percentage  of  cane  sugar. 
The  cane  sugar  content  varied  from  50  to  64  per  cent.  The  other 
samples  found  pure  were  examined  for  foreign  substances  and  for 
shells. 

Coffee. 
Twenty-four  samples   of  coffee  were  found  free  from  adulteration. 
Two  samples  of  compound  coffee  were  obtained  which  stated  the  names 
but' not  the  percentage  of  the  ingredients. 

Condensed  Milk. 
Forty-four  samples  were  examined,  36  of  which  were  found  to  comply 
with  the  law.  One  sample  of  Anco  Sweetened  Condensed  Milk,  put 
up  by  Austin,  Nichols  &  Co.,  New  York,  was  found  to  be  partially 
skimmed,  fat,  7.63  per  cent.,  proteins,  8.54.  One  sample  of  Plymouth 
Condensed  Milk,  National  Wholesale  Grocery  Company,  Fall  River, 
was  partially  skimmed,  fat,  6.79  per  cent.,  proteins,  7.55.  One  sample 
of  Poppy  Brand  Evaporated  Milk,  Oatman  Condensed  Milk  Com- 
pany, Dundee,  111.,  was  found  to  be  skimmed.  This  sample  when 
diluted  according  to  directions  with  an  equal  volume  of  water  was 
found  to  contain  13.70  solids,  3.05  fat  and  3.48  proteins.  Five  samples 
of  Lion  Brand  Evaporated  Milk,  Wisconsin  Condensed  Milk  Company, 
Burlington,  Wis.,  were  below  the  legal  standard  for  fat  when  diluted 
according  to  the  formula  given  upon  the  can.  The  figures  obtained 
for  fat  upon  the  diluted  samples  are  as  follows:  3.10,  2.90,  3.20,  3.15, 
3.20.     The  proteins  in  these  cases  are  very  nearly  the  same  as  the  fat. 
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Condimental  Saiices. 

Twelve  samples  were  examined,  9  of  which  were  free  from  preserva- 
tives. Two  samples  contained  benzoic  acid  and  one  sample  contained 
salicylic  acid  without  the  necessary  label  stating  the  name  and  per- 
cent, of  the  antiseptic. 

Confectionery. 

Two  samples  of  candy  kisses  were  found  to  contain  paraflBn,  both 
of  which  were  obtained  from  the  same  man.  The  balance  of  the  con- 
fectionery was  found  free  from  adulteration. 

Cordials. 

Sixteen  samples  of  cordials  were  obtained  from  Italian  stores  in  the 
city  of  Boston  because  of  certain  information  received  to  the  effect 
that  Italian  beverages  were  found  in  New  Jersey  containing  wood 
alcohol.  A  careful  examination  of  these  samples  showed  absence  of 
wood  alcohol.  The  alcohol  content  of  these  cordials  varied  from  11.9 
to  45  per  cent.  Samples  of  Annisetto  contained  24,  29,  32  and  36  per 
cent,  alcohol.  A  sample  of  Anasone  contained  33  per  cent,  alcohol.  A 
sample  of  Apricot  Cordial  contained  25  per  cent,  alcohol.  Samples  of 
Cassagallo  contained  16  and  30  per  cent,  alcohol.  A  sample  of  Creama 
Vaniglia  contained  24  per  cent,  alcohol.  Two  samples  of  Grappa  con- 
tained 40  and  42  per  cent,  alcohol.  Two  samples  of  Liquore  Strega 
contained  27  and  34  per  cent,  alcohol.  A  sample  of  Sambuco  contained 
45  per  cent,  alcohol,  and  two  samples  of  Vermouth  contained  11.9  and 
17  per  cent,  alcohol. 

Eggs. 

Fifty-nine  samples  of  eggs  were  collected  and  examined,  of  which  17 
were  reported  adulterated  by  reason  of  decomposition.  Two  of  the 
samples  of  eggs  in  the  shell  and  1  sample  of  desiccated  egg  were  found 
good.  The  balance  of  the  samples  were  broken-out  eggs,  to  which 
more  or  less  yoke  had  been  added.  Decomposed  eggs  have  been  de- 
tected by  the  methods  described  in  the  previous  reports,  viz.,  the  odor, 
the  acidity  and  the  ammonia,  the  latter  two  being  compared  with  the 
fat.  The  average  of  the  samples  found  undecomposed  was  16.7  per 
cent,  fat,  acidity,  35.8  cubic  centimeters,  N/10  acid  per  100  grams, 
ammonia  4.3  milligrams  per  100  grams.  The  highest  figures  permissi- 
ble in  pure  eggs  of  this  fat  content  is  41.5  acid  and  6.6  ammonia.  The 
samples  found  decomposed  had   an  average  fat  content  of   18.1   per 
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cent.,  average  acidity,  47.2  cubic  centimeters,  average  ammonia,  8.4 
milligrams.  The  highest  permissible  figures  for  undecomposed  eggs 
of  this  fat  content  are  acidity  45.0,  ammonia,  7.2. 


Flavoring  Extracts. 

Ten  samples  of  lemon  extract  were  examined,  of  which  3  were 
adulterated.  One  of  these  samples  contained  only  3  per  cent,  lemon 
oil  and  was  colored,  another  contained  2.2  per  cent,  lemon  oil,  and  the 
third  contained  no  lemon  oil  and  0.44  per  cent,  citral.  Two  of  the 
samples  reported  good  were  below  standard,  but  were  properly  labeled. 

Twelve  samples  of  peppermint  extract  were  examined,  2  of  which 
were  adulterated.  These  samples  contained  respectively,  0.8  and  0.08 
of  peppermint  oil. 

Thirtj-four  samples  of  vanilla  extract  were  examined,  of  which  6 
were  adulterated.  The  balance  complied  with  the  law,  4  of  which  were 
compound  extracts  properly  labeled. 

Ice  Cream. 
Two  hundred  and  six  samples  were  examined,  9  fell  below  the  legal 
standard  of  7  per  cent,  fat,  and  197  samples  were  above  the  standard, 
the  average  fat  content  of  which  was  11.10  per  cent.  One  hundred  and 
eleven  samples  contained  more  than  10  per  cent,  fat  with  an  average 
fat  content  of  12.80  per  cent;  22  samples  contained  more  than  15  per 
cent,  fat  with  an  average  fat  content  of  16.55  per  cent. 

Jams  and  Jellies. 
Fifty-nine  samples  were  examined,  5  of  which  contained  preserva- 
tive and  were  not  so  labeled.     Ten  samples  contained  preservative  and 
were  labeled  in  compliance  with  the  law.     The  balance  of  the  samples 
were  free  from  preservatives. 

Lard. 
Ten  samples  of  lard  were  examined,  all  of  which  were  reported  good. 
These  samples  included  4  of  compound  lard  sold  as  such  and  properly 
labeled. 

Maple  Products. 
Fifty-eight  samples  of  maple  sugar  and  48  samples  of  maple  syrup 
were  examined,  of  which  18  samples  of  sugar  and  16  samples  of  syrup 
were  adulterated  with  cane  sugar  other  than  maple.     One  sample  of 
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compound  maple  sugar  and  6  samples  of  compound  maple  syrup  were 
sold  correctly  labeled.  The  amount  of  cane  sugar  was  distributed 
about  as  follows:  — 


Cane  Sugae  (Per  Cent.). 


XriTBEB  OF  Samples. 


Maple  Synip.        Maple  Sugar. 


90, 
80. 
70, 
60, 
30, 
40, 
20, 
10. 


Meat  Products. 

Hamburg  Steak.  —  Twenty-one  samples  were  examined,  6  of  which 
contained  sulphites  and  were  not  so  labeled.  Three  samples  contained 
preservative  and  were  properly  labeled. 

Mincemeat.  —  Ten  samples  were  examined,  3  of  which  contained 
benzoic  acid.     The  balance  of  the  samples  were  free  from  preservatives. 

Sausages.  —  Three  hundred  and  seventy-six  samples  were  examined, 
of  which  223  were  free  from  added  starch  or  coloring  matter,  9  con- 
tained added  starch  and  were  sold  T^-ith  the  proper  label,  and  5  con- 
tained less  than  2  per  cent,  starch.  One  hundred  and  thirty-eight 
samples  were  adulterated,  2  of  which  contained  color,  111  contained 
starch,  and  25  contained  more  than  2  per  cent,  starch.  The  sale  of 
sausages  containing  more  than  2  per  cent,  cereal  was  prohibited  by 
Acts  of  1913,  chapter  650.  This  law  required  sausages  containing  less 
than  2  per  cent,  cereal  and  added  water  in  excess  of  3  per  cent,  to  be 
labeled  "Sausage,  water  and  cereal."  Shortly  after  the  enforcement  of 
this  law  was  begun  the  sausage  manufacturers  discovered  that  it  was 
not  a  violation  of  this  law  to  substitute  potato  flour  for  cereal  flour. 
Violations  of  this  nature  were  controlled  by  using  the  general  food  law, 
as  had  been  done  before  the  passage  of  the  special  sausage  act.  The 
Legislature  of  this  year  repealed  the  sausage  law  of  1913  and  substi- 
tuted a  new  law,  —  chapter  634,  Acts  of  1914,  —  establishing  a  stand- 
ard for  sausage  which  permits  the  addition  of  cereal  or  vegetable 
flour  up  to  an  extent  of  2  per  cent.,  and  prohibits  the  sale  of  sausage 
containing  coloring  matter  or  more  than  2  per  cent,  of  cereal  or  vege- 
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table  flour  or  any  product  thereof.  This  law  makes  it  incumbent  upon 
the  analyst  to  make  a  quantitative  determination  of  starch  in  all 
samples  in  which  starch  is  present,  thereby  making  the  analysis  much 
more  expensive  than  under  the  former  law  or  under  the  general  food 
law  under  which  the  quantitative  estimation  of  the  starch  was  un- 
necessary to  secure  a  conviction. 

Method  for  the  Determination  of  Starch  in  Sausages.  —  For  the  de- 
termination of  starch  in  sausages  a  modification  of  the  Mayrhofer 
method  has  been  used  as  follows:  — 

Pass  the  sample  through  a  meat  chopper,  place  50  grams  in  a  wide- 
mouthed  Erlenmeyer  flask,  add  200  cubic  centimeters  of  alcohol  and 
16  grams  of  sodium  hydroxide.  Place  a  funnel  in  the  flask  and  heat 
on  the  boiling  water  bath  until  the  proteins  are  all  dissolved.  Filter, 
wash  several  times  with  alcohol  by  decantation,  wash  the  starch  back 
into  the  flask  from  the  filter,  make  up  to  200  cubic  centimeters  with 
water,  add  16  grams  of  sodium  hydroxide  and  heat  on  the  boiling 
water  bath  until  the  starch  is  all  dissolved.  Dilute  to  2.50  cubic 
centimeters,  mix  thoroughly  and  remove  50  cubic  centimeters  repre- 
senting 10  grams  of  the  sample  for  hydrolysis.  Neutralize  the  solution, 
add  10  per  cent,  of  its  volume  of  dilute  hydrochloric  acid  and  heat  in 
a  boiling  water  bath  for  two  and  one-half  hours.  Neutralize,  cool 
and  dilute  to  200  cubic  centimeters,  filter,  and  determine  the  reducing 
sugars  upon  50  cubic  centimeters  of  the  filtrate. 

Olive  Oil. 
Sixty-two  samples  were  examined,  3  of  which  were  adulterated. 
Two  samples  of  Baron  Del  Bosco  (Italy)  Extra  Fine  Olive  Oil  were 
found  to  be  cottonseed  oil.  One  sample  of  La  Bersagliera  Compound 
Cotton  and  Olive  Oil  was  found  to  contain  75  per  cent,  cottonseed 
oil,  and  did  not  bear  a  label  stating  the  percentage  of  the  ingredients. 
The  balance  of  the  olive  oil  samples  were  found  to  be  pure.  Nearly 
all  the  samples  examined  this  year  came  from  Italian  and  Greek 
dealers,  who  are  now  selling  much  less  adulterated  oils  than  in  former 
years. 

Pickles. 
Twenty-seven  samples  were  examined,  11  of  which  contained  alum 
and  were  not  so  labeled. 
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Proprietary  Foods. 
The  single  sample  reported  adulterated  was  labeled  Zanol  Extract 
for  Imitation   Whiskey,   Universal   Import   Company,    Cincinnati,   O., 
and  contained  23  per  cent,  alcohol  by  volume.     No  statement  of  the 
percentage  of  alcohol  appeared  upon  the  label. 

Salad  Dressing. 
The  single  sample  of  adulterated  salad  dressing  was  made  by  the 
Horton-Cato  Company  of  Detroit,  and  was  indistinctly  marked  "con- 
tains 1-10  per  cent,  sodium  benzoate." 

Shrimp. 
Thirty-eight  samples  of  shrimp  were  examined,  31   of  which  were 
raw  and  7  were  cooked.     Two   samples   of  the  cooked  shrimp   were 
preserved  with  borax  and  not  so  labeled,  and  15  samples  of  the  raw 
shrimp  were  decomposed. 

Vinegar. 

The  two  samples  of  vinegar  reported  adulterated  were  low  in  acid. 
One  sample  of  wine  vinegar  contained  0.7  per  cent,  and  one  sample 
of  cider  vinegar  4.38  per  cent,  of  acetic  acid. 


Summary  of  Statistics  of  Food  exclusive  of  Milk. 
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Chahacter  of  Sample. 
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Character  of  Sample. 

o 
a 
"3 
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Antiseptic  for  food, 

- 

1 

1 

Condensed  milk. 

36 

8 

44] 

Baking  powder, 

3 

- 

3 

Condimental  sauces, 

9 

3 

12 

Bread, 

3 

- 

3 

Confectionery, 

37 

2 

39 

Butter, 

22 

5 

27 

Cordials, 

16 

- 

16 

Buttermilk,      .... 

1 

1 

2 

Crackers,          .... 

1 

- 

1 

Canned  firuits  and  vegetables, 

18 

- 

18 

Cream 

263 

21 

284 

Canned  meats  and  fish,  . 

18 

1 

19 

Cream  of  tartar. 

18 

- 

18 

Cheese 

3 

- 

3 

Eggs, 

42 

17 

59 

Cider 

24 

6 

30 

Fat, 

1 

- 

1 

Cocoa 

91 

24 

115 

Flavoring  extracts :  — 

Cocoa  shells 

3 

- 

3 

Lemon,          .... 

7 

3 

10 

Coffee  and  compound  coffee,  . 

24 

2 

26 

Maple 

1 

- 

1 

Color 

2 

- 

2 

Peppermint, 

10 

2 

12 
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Stimmary  of  Statistics  of  Food  exclusive  of  Milk  —  Concluded. 


i 

Character  of  Sample. 

§ 

1 

Character  of  Sample. 
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Flavoring  extracts  —  Con. 

Meat  products  —  Core. 

Raspberry,    .... 

1 

- 

1 

Hamburg  Bteak,    . 

15 

6 

21 

Vanilla 

28 

6 

34 

Mincemeat, 

7 

3 

10 

Wintergreen, 

4 

- 

4 

Sausages, 

238 

138 

376 

Flour, 

5 

- 

5 

Scallops, 

1 

- 

1 

Fruit  jmces:  — 

Scrapple, 

1 

- 

1 

Cranberry,    .... 

1 

- 

1 

Steak,    . 

1 

- 

1 

Grape, 

11 

- 

11 

Olive  oil,  . 

59 

3 

62 

Grape  fruit 

5 

- 

5 

Pastry,      . 

1 

- 

1 

Lime, 

9 

- 

' 

Peanut  brittle. 

2 

- 

2 

Mixed 

1 

1 

2 

Peanut  oil. 

1 

- 

1 

Gelatine 

1 

- 

1 

Pickles,     . 

16 

11 

27 

Honey, 

19 

- 

19 

Pop  com, 

1 

- 

1 

Horse-radish 

5 

- 

5 

Proprietary  foods, 

6 

1 

7 

Ice  cream,         .... 

197 

9 

206 

Salad  dressing. 

16 

1 

17 

Jams  and  jellies. 

54 

5 

59 

Shrimp,    . 

21 

17 

38 

Lard, 

10 

- 

10 

Soft  drink 

a, 

10 

- 

10 

Malt  liquors,    .... 

7 

- 

7 

Spices, 

39 

- 

39 

Maple  sugar,    .... 

40 

18 

58 

Sugar, 

1 

- 

1 

Maple  sjTup 

32 

16 

48 

Syrup, 

17 

- 

17 

Meat  products.  — 

Tea, 

2 

- 

2 

Blood 

1 

- 

1 

Vinegar, 

3 

2 

5 

Crab  meat 

1 

2 

1 
2 

Wine, 
Totals 

. 

4 

- 

4 

Ham, 

1,547 

335 

1,882 

Drugs. 
One   thousand   seven   hundred    and   ninety   samples   of   drugs   were 
examined,  of  which  350  were  adulterated.     Under  the  several  headings 
only  such  drugs  as  require  special  comment  will  be  discussed.     The 
summary  of  drug  statistics  will  be  found  on  page  443. 
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Alcohol. 
Forty-nine  samples  were  examined,  3  of  which  were  below  standard. 
These  samples  contained  58.40,  73.00,  76.94  per  cent,  alcohol  bv  vol- 
ume.    One  sample  of  67  per  cent,  alcohol  was  correctly  labeled. 

Camphor  Liniment. 
Eleven  samples  were  examined,  3  of  which  contained  less  than  the 
required  per  cent,  of  alcohol.     These  samples  were  70,  71  and  80  per 
cent,  of  the  United  States  Pharmacopoeia  standard. 

Blue  Ointment  and  Mercurial  Ointment. 
Seventy-two  samples  were  examined,  of  which  14  were  adulterated. 
Eight  samples  of  blue  ointment  contained  upon  an  average  25.55  per 
cent,  of  mercury.  Five  samples  of  blue  ointment  were  mercurial  oint- 
ment incorrectly  labeled.  One  sample  of  mercurial  ointment  con- 
tained 40.48  per  cent,  mercury.  The  full  strength  blue  ointment 
should  contain  33.33  per  cent,  mercury  and  the  mercurial  ointrrient 
50  per  cent,  of  metallic  mercury. 

Proprietary  Drugs. 
Sixty-three  samples  were  examined,  of  which  5  were  adulterated. 
Three  contained  alcohol,  one  of  which  was  incorrectly  marked,  the 
other  two  containing  no  statement  of  the  presence  of  alcohol.  Two 
samples  contained  acetanilid  and  were  not  so  labeled.  Of  the  samples 
which  were  correctly  labeled  14  contained  alcohol,  3  contained  acet- 
anilid and  8  contained  opium.  The  balance  of  the  proprietary  medi- 
cines were  free  from  drugs  the  character  or  per  cent,  of  which  the  law 
requires  to  be  stated  upon  the  label. 

Spirits  and  Tinctures. 
One  thousand  one  hundred  and  sixteen  samples  of  spirits  and  341 
samples  of  tinctures  were  examined,  of  which  270  samples  of  spirits 
and  47  samples  of  tinctures  were  below  the  requirements  of  the  phar- 
macopoeia. The  following  table  gives  the  number  and  character  of 
the  various  spirits  and  tinctures  found  adulterated.  Three  of  the  four 
samples  of  tincture  of  vanilla  reported  adulterated  contained  cou- 
marin,  and  the  other  adulterated  sample  was  made  from  exhausted 
vanilla  beans. 
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The  large  amount  of  adulterated  spirit  of  nitrous  ether  upon  the 
market  is  undoubtedly  due  to  improper  storage  of  the  spirit  after  it 
has  been  manufactured.  A  series  of  experiments  upon  the  rates  of 
deterioration  of  spirit  of  nitrous  ether  were  carried  out  in  this  lab- 
oratory three  years  ago,  and  the  results  are  shown  in  the  accompany- 
ing chart.  A  sample  ol  spirit  of  nitrous  ether  was  made  by  the 
method    described    in    the    United    States    Pharmacopoeia.      This    was 
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divided  into  6  portions  and  was  kept  under  the  following  conditions: 
a  full  bottle  was  kept  in  the  ice  chest,  a  full  white  bottle  was  kept  in 
the  laboratory,  a  full  amber  bottle  was  kept  in  the  laboratory.  An 
amber  bottle  half  full  was  kept  in  the  cupboard.  A  full  amber  bottle 
was  kept  in  the  sunlight  and  a  full  white  bottle  was  kept  in  the  sun- 
light. Another  sample  was  made  from  a  tube  of  concentrated  nitrous 
ether  and  was  divided  into  two  portions.    One  bottle  was  filled,  another 
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bottle  was  half  filled  and  both  were  kept  in  a  cool  place  side  by  side. 
These  samples  were  then  examined  seven  or  eight  times  during  the 
course  of  nearly  four  months.  The  full  bottle  kept  in  the  ice  chest 
showed  absolutely  no  deterioration  during  this  time,  and  was  kept  in 
this  condition  for  two  years.  The  full  bottle  kept  in  the  laboratory 
showed  but  little  deterioration  during  eighty  days.  All  the  bottles 
kept  half  full  and  those  kept  in  the  sunlight  showed  marked  deteriora- 
tion, particularly  in  the  case  of  the  white  bottle  kept  in  the  sunlight, 
which  deteriorated  completely  in  eighty-three  days.  If  a  druggist 
complies  with  the  requirements  of  the  Pharmacopoeia  in  keeping  this 
drug,  viz.,  to  keep  it  in  small  amber  colored  bottles  in  a  cool  place, 
he  will  have  no  trouble  in  dispensing  the  full  strength  spirit  if  pre- 
pared within  three  or  four  months. 

The  following  table  shows  the  variation  from  the  United  States 
Pharmacopoeial  requirements  of  the  various  spirits  and  tinctures  found 
adulterated:  — 

Number  of  Samples. 


Per  Cent. 

OP  U. 

S.  P. 

Strength. 

Totals. 

90 

80 

70 

60 

50 

40 

30        20 

10 

Below 
10 

Tincture  of  iodine, 

2 

17 

13 

6 

2 

- 

2 

1 

- 

- 

43 

Spirits:  — 

Anise, 

3 

14 

8 

4 

3 

2 

1 

- 

- 

1 

36 

Camphor,    .... 

- 

5 

4 

3 

2 

- 

- 

- 

1 

- 

15 

Nitrous  ether,      . 

5 

52 

40 

31 

14 

14 

5 

5 

1 

6 

173 

Peppermint, 

- 

11 

8 

10 

4 

2 

6 

- 

- 

- 

41 

Wintergreen, 

- 

1 

2 

- 

- 

- 

- 

1 

- 

- 

4 

Whiskey. 
The  three  samples  reported  adulterated  contained  coloring  matter. 
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Summary  of  Drug  Statistics. 


•a 
1 

1 

Character  of  Sample. 

i 

3 
a 

o 

O 

2 

S 
3 

< 

"« 
g 

Character  op  Sample. 

d 

a 
*3 

a 

o 
O 

1 

5 

1 

e2 

Alcohol 

46 

3 

49 

Ointments —  Con. 

Bay  rum,          .... 

4 

- 

4 

Zinc  oxide 

12 

- 

12 

Beeswax 

4 

- 

4 

Potassium  and  sodium  tartrate , 

2 

- 

2 

Bismuth  subnitrate, 

2 

- 

2 

Proprietary  drugs. 

58 

5 

63 

Boric  acid,        .... 

3 

- 

3 

Quinine  pills, 

5 

3 

8 

Chlorinated  lime,     . 

1 

- 

1 

Sodium  borate. 

5 

- 

5 

Denatured  alcohol. 

5 

- 

5 

Sodium  hydroxide. 

1 

- 

1 

Elixir  of  anise, 

1 

- 

1 

Sodium  phosphate. 

2 

- 

2 

Elixir  of  potassium  bromide,  . 

2 

- 

2 

Solution  of  hydrogen  dioxide, 

7 

2 

9 

Essence  of  pepsin,    . 

3 

- 

3 

Spirit  of:  — 

Gin, 

1 

- 

1 

Anise, 

83 

36 

119 

Glycerine,         .... 

3 

- 

3 

Camphor, 

151 

15 

166 

Hamamelis  water,    . 

28 

- 

28 

Lemon, 

4 

- 

4 

Heroin 

2 

- 

2 

Nitrous  ether. 

246 

173 

419 

Limewater,       .... 

1 

- 

1 

Peppermint, 

316 

41 

357 

Liniments:  — 

Wintergreen, 

46 

5 

51 

Camphor 

8 

3 

11 

Sulphur,  . 

1 

- 

1 

Soft  soap 

1 

- 

1 

Syrup  of  squill, 

1 

- 

1 

Methyl  alcohol, 

1 

- 

1 

Tincture  of:  — 

Oils:  — 

Aloes,    . 

1 

- 

1 

Castor, 

2 

- 

2 

Capsicum,     , 

1 

- 

1 

Olive 

9 

- 

9 

Ferric  chloride. 

2 

- 

2 

Peach  kernel, 

1 

- 

1 

Ginger, 

7 

- 

7 

Peppermint, 

1 

- 

1 

Iodine,  . 

259 

43 

302 

Sweet  almond. 

9 

- 

9 

Myrrh,  . 

13 

- 

13 

Wintergreen, 

1 

- 

1 

Nux  vomica. 

1 

- 

1 

Ointments:  — 

Vanilla, 

17 

4 

21 

Boric  acid,     .... 

1 
58 

14 

1 
72 

Whiskey,  . 
Totals, 

- 

3 

3 

Mercxirial  and  blue, 

1,440 

350 

l,790j 

Inspection  of  Liquors. 
The  police  department  of  21  cities  and  towms  submitted  75  samples 
of  liquors  of  which  66  contained  more  than  1   per  cent,   and  9  con- 
tained less  than   1   per  cent,   of  alcohol.     The  table  below  gives  the 
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number  and  character  of  the  samples  obtained  from  the  different 
localities.  The  attendance  of  the  assistant  analysts  has  been  required 
in  the  lower  courts  at  Barnstable,  East  Boston,  Franklin,  Lynn,  Mil- 
ford,  Peabody,  Salem,  and  in  the  Superior  Court  at  Dedham. 

Summary  of  Liquor  Statistics. 


Locality. 


Miscellaneous  and  Remarks. 


Arlington,    . 
Attleborough, 
Bellingham, 
Boston, 
Chelsea, 
Franklin,     . 
Lowell, 
Lynn,  . 
Mansfield,    . 
Medway, 
Middleborough,  . 
MUford, 
Newton, 
Norwood,     . 
Peabody, 
Plymouth,  . 
Salem, 
Sandwich,    . 
Stoneham,  . 
Stoughton,  . 
Swansea, 
Totals,  . 


2  (1,  coffee  and  liquor). 


2  (Mexican  Hot), 


Contained  a  disinfectant. 


Examination  of  Poisons. 
Two  hundred  and  fifty-seven  samples  of  poisons  have  been  sub- 
mitted during  the  year,  of  which  8  were  declared  legal  and  249 
illegal.  Two  hundred  of  the  samples  were  submitted  by  the  Boston 
police  department,  41  by  the  \Yatch  and  AYard  Society,  4  by  the 
Fall  River  police  department,  3  by  the  district  attorney  of  Suffolk 
County,  2  each  from  the  Lynn  and  Haverhill  police,  and  1  each  from 
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the  Cambridge,  Worcester  and  Winthrop  police  and  the  Massachu- 
setts District  Police.  Eighty-one  of  these  samples  consisted  of  mor- 
phine sulphate  in  the  pure  state  and  79  of  cocaine,  either  the  pure 
alkaloid  or  its  salt.  Thirty-nine  samples  of  tablets  contained  heroin, 
and  10  tablets  contained  a  derivative  of  morphine,  which  was  un- 
doubtedly heroin,  but  owing  to  the  small  quantity  of  sample  submitted 
could  not  be  so  identified.  Of  the  alleged  poisons,  the  Fall  River 
police  submitted  a  sample  which  was  sold  to  a  young  man  as  a  cure 
for  the  cocaine  habit  and  was  found  to  contain  morphine.  The  dis- 
trict attorney  of  Suffolk  County  submitted  two  prescriptions  to  see 
whether  or  not  they  contained  any  poison.  They  consisted  of 
aspirin  and  subgallate  of  bismuth.  The  samples  from  the  Boston 
police  consisted  of  a  mixture  of  gravel  and  red  pepper,  some  pills  of 
aloes  and  myrrh,  and  a  bottle  of  medicine  which  was  found  to  contain 
ergot.  The  sample  obtained  from  Worcester  was  bread  suspected  of 
being  used  as  poison  for  dogs,  and  was  found  free  from  poison.  The 
samples  from  the  Massachusetts  District  Police  consisted  of  bread 
found  free  from  poison  and  a  medicinal  powder  which  was  found  to  be 
charcoal  and  sodium  bicarbonate.  The  sample  from  the  Winthrop 
police  consisted  of  corn  kernels  which  were  found  to  contain  Paris 
green.  The  Haverhill  police  brought  in  a  sample  of  candy,  each  piece 
of  which  was  cut  and  strychnine  was  inserted  in  the  cuts.  This  was 
alleged  to  have  been  sent  to  a  woman  by  her  husband.  A  case  recently 
tried  in  Fall  River  brought  out  a  defect  in  the  cocaine  law  which 
should  be  remedied.  The  police  had  information  which  lead  them  to 
believe  that  a  certain  physician  was  carrying  on  a  traffic  in  cocaine 
among  habitual  users.  The  officer  assigned  to  the  case  had  a  young 
man,  not  an  habitual  user,  but  who  was  able  to  simulate  the  actions  of 
a  cocaine  user,  purchase  a  one-eighth  ounce  bottle  of  Merck's  cocaine 
hydrochloride  from  this  physician.  In  order  to  prove  that  the  phy- 
sician believed  the  young  man  to  be  a  user  of  cocaine,  the  officer  sent 
him  again  to  the  physician  in  company  with  an  habitual  user  of  co- 
caine, at  which  visit  both  young  men  bought  cocaine  and  the  former 
purchased  medicine  to  cure  him  of  the  cocaine  habit.  After  the  trial 
of  the  cases  the  judge  found  the  physician  guilty  on  one  count  and 
not  guilty  on  two  counts  of  selling  cocaine  to  an  habitual  user.  Be- 
cause of  the  fact  that  an  habitual  user  of  cocaine  will  not  disclose  the 
source  of  his  supply,  it  is  necessary  for  the  officers  of  the  law  to  use 
non-users  of  drugs  in  order  to  secure  evidence,  and,  with  the  law  in 
its  present  shape,  it  is  almost  impossible  to  convict  physicians  guilty 
of  violating  the  spirit  of  the  law  by  selling  cocaine  to  people  whom 
they  believe  to  be  habitual  users  of  drugs.     I,  therefore,  respectfully 
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recommend  that  you  request  a  change  in  Acts  of  1910,  chapter  387, 
section  3,  line  5,  by  adding  after  the  words  "known  to"  the  words 
"represented  to,  or  believed  by,"  so  as  to  read  — 

Sectiox  3.  It  shall  be  unlawful  for  any  physician  or  dentist  to  prescribe, 
sell  or  give  away  any  cocaine  or  its  salts,  or  any  alpha  or  beta  eucaine  or 
their  salts,  or  any  sjTithetic  substitute  for  them,  or  any  preparation  contain- 
ing the  same,  or  any  salts  or  compounds  thereof,  to  any  person  kno^^•n  to, 
represented  to,  or  beUeved  by  such  physiciao  or  dentist  to  be  an  habitual 
user  of  those  drugs. 

The  following  table  shows  the  summary  of  the  statistics  of  samples 
of  poisons  examined:  — 


Summary  of  Poison  Statistics. 


1 

1 

1 
O 

S 
< 

1 

>■ 

s 
1 

o 

1 

a 

a 

1 

Q 

1 
3  . 

II 

d 
2 

a 

1 

QQ 

1 

0 

c; 

1 

Alleged  poisons. 

Cocaine, 

Chloral  hjdrate. 

Chloroform, 

Heroin, 

Heroin  tablets,  . 

Derivative  of  morphine. 

Morphine  sulphate,    . 

Morphine  pills,  . 

Opium, 

Opium  ash. 

3 

5o 

1 

1 

4 
27 

9 
74 
13 
10 

3 

1 

2 
1 

1 

3 

1 
1 

1 

1 

2 

1 

1 

20 

12 

1 
5 
3 

11 

79 
1 
1 
5 
39 
10 
81 
16 
10 
4 

Totals, 

200 

1 

3 

4 

2 

2 

2 

1 

1 

41 

257 

Examination  of  Articles  in  Cold  Storage. 
Chemical  examination  of  93  samples  of  articles  held  in  cold  storage 
was  necessary  to  see  whether  or  not  they  were  in  a  sufficiently  de- 
composed condition  for  condemnation.  In  61  cases  the  samples  were 
found  to  be  badly  decomposed  and  in  the  other  32  cases  they  were 
found  to  be  normal.  The  examination  and  the  interpretation  of 
results  are  the  same  as  described  in  the  report  for  last  year. 


No.  34. 


REPORT  OF  THE  ANALYST. 


447 


Summary  of  Cold-storage  Statistics. 

Character  of 

Sample. 

Good. 

Bad. 

! 

Totals. 

Character  of 
Sample. 

Good. 

Bad. 

Totals. 

Beef 

Butter 

Chickens, 

Ducks 

Eggs 

Egg  whites,     . 
Egg  yolks. 

4 
6 
6 
4 
2 
1 

5 

1 

1 

4 

9 

1 
4 
6 

10 
4 
2 
1 

14 

Lamb,     . 
Liver, 

Mackerel, 
Moose,     . 
Pork,       . 
Turkeys, 
Veal,        . 
Totals, 

1 

2 
1 

1 
1 
2 

18 
25 

1 

1 
2 
1 

18 

27 

1 

Fowl 

32 

61 

93 

General  Summary. 


Legal. 


Illegal. 


Totals. 


Milk 

Foods,  exclusive  of  milk, 
Drugs 

Totals, 
Cold-storage  goods,  . 
Insecticides, 
Wall  paper. 

Paints,  oils  and  turpentine. 
Poisons,    .... 
Liquors,    .... 

Totals, 


4,398 
1,547 
1,440 


7,441 


1,610 
335 
350 


7,385 

2,295 

9,680 

32 

61 

93 

3 

- 

3 

1 

- 

1 

3 

- 

3 

8 

249 

257 

9 

66 

75 

2,671 


6,008 
1,882 
1,790 


10,112 


Respectfully  submitted, 

HERMANN   C.  LYTHGOE. 


REPORT 


Cold  Storage  Inspection. 
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REPORT  ON  COLD  STORAGE  INSPECTION. 


During  the  fiscal  year  ending  Nov.  30,  1914,  the  inspectors  of  cold 
storage  under  this  Department  visited  every  cold-storage  plant  within 
the  Commonwealth  a  number  of  times.  The  cold-storage  warehouses 
within  this  State  were  found  generally  in  good  sanitary  condition.  In 
one  instance,  however,  it  was  necessary  to  refuse  the  relicensing  of  a 
small  plant  on  account  of  continued  insanitation  of  the  premises,  im- 
proper methods  and  inadequate  facilities  for  proper  refrigeration  of 
articles  of  food  under  this  law. 

From  Sept.  1,  1913  (at  the  expiration  of  the  first  year  that  the  cold- 
storage  law  had  been  in  effect),  to  Sept.  1,  1914,  there  were  46  cold- 
storage  warehouse  licenses  reissued  and  11  new  licenses  granted. 

The  following  tables  give  the  total  amount  of  articles  of  food  placed 
in  cold  storage  during  the  year,  based  on  the  quarterly  reports  ren- 
dered this  Department  by  the  cold-storage  or  refrigerating  warehouses 
throughout  the  State. 

Articles  of  Food  placed  in  Cold  Storage  during  the  Year. 


Articles. 


Cases. 


Dozens. 


Packages. 


Pounds. 


Eggs,  case 

Eggs,  broken,  ..... 

Butter 

Poultry 

Game, 

Meat,  fresh 

Meat  products,  fresh  (except  in  process 

of  manufacture),  .... 

Fish,  fresh  food 

Totals, 


720,179 

61 

689 

23 

1,277 

1,912 
4,233 


728,374 


21,605,366 


1,541 

541,246 

27,240 

2,913 

25,005 

18,026 
240 


21,606,2277/12 


616,211 


1,558,710 
32,086,222 
14,642,824^ 

79,827 
23,049,411% 

3,004,175 
22,394,672 


96,815,842M 


Articles  of  Food  held  in  Cold  Storage  as  reported  in  Each  Quarter. 


Articles. 

Cases. 

Dozens. 

Packages. 

Pounds. 

Eggs,  case, 

Eggs,  broken, 

Butter 

1,535.055 

37,673 

45,897,201 
144 

1,482 
891,432      ! 

66,124 
60,169,456 

Totals 

1,572,728 

45,897,345 

892,914      i 

60,235,580 
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During  the  year  it  was  found  necessary  to  condemn  and  destroy  a 
considerable  amount  of  articles  intended  for  food  because  they  were 
decomposed,  tainted,  decayed  or  soiled.  The  amount  condemned  this 
year  is  much  less  than  that  condemned  in  1913,  as  the  goods  have 
been  in  better  condition  when  deposited.  Most  of  the  condemnations 
of  food  were  based  on  a  physical  examination  of  the  articles.  If  there 
was  any  question  as  to  their  condition,  samples  were  submitted  to  the 
analyst  of  the  food  and  drug  division  for  a  chemical  examination,  and 
final  action  was  taken  in  accordance  with  his  report.  When  articles 
of  food  were  condemned  the  methods  of  disposition  were  rendering, 
incineration,  burial  and  throwing  into  the  sea. 

The  following  table  gives  a  report  on  articles  of  food  in  cold  storage 
which  it  was  found  necessary  to  condemn  upon  physical  or  chemical 
examination,  the  conditions  requiring  their  condemnation  and  the 
disposition  of  each  article:  — 


Articles  in  Cold  Storage  condemned  upon  Physical  and  Chemical  Examinations 

as  unfit  for  Food. 


Date. 

Articles. 

Weight 
(Pounds). 

Reasons. 

Dispositions. 

Dec.   11,  1913 

Geese  and  turkeys, 

660 

Decomposed, 

Rendered. 

Dec.   15,  1913 

Eggs,  broken, 

240 

Decomposed, 

Rendered. 

Dec.    15,  1913 

Sand  eels, 

91. 

Decomposed, 

Rendered. 

Dec.  22,  1913 

Beef  livers,    . 

548 

Decomposed, 

Rendered. 

Feb.     3,  1914 

Venison, 

80 

Tainted,      . 

Rendered. 

Mar.   16,  1914 

Shad,     . 

60 

Decomposed, 

Buried. 

Mar.   16,  1914 

Sweetbreads, 

5 

Dried  and  soiled. 

Incinerated. 

Mar.   16,  1914 

Goose,    . 

10 

Dried  and  soiled. 

Incinerated. 

Mar.   16,  1914 

Mutton  fores. 

14 

Dried  and  soiled, 

Incinerated. 

Mar.   16,  1914 

Beef,       . 

7 

Dried  and  soiled. 

Incinerated. 

Mar.   16,  1914 

Fowl,      . 

11 

Dried  and  soiled. 

Incinerated. 

Mar.   16,  1914 

Chickens, 

7 

Dried  and  soiled. 

Incinerated. 

Mar.   16,  1914 

Pork.      . 

15 

Dried  and  soiled. 

Incinerated. 

Mar.   18,  1914 

Pork  trimmings, 

1,624 

Decomposed, 

Rendered. 

Mar.   21,  1914 

Beef  trimmings, 

575 

Decomposed, 

Rendered. 

Mar.  23,  1914 

Turkeys, 

235 

Decomposed, 

Rendered. 

Mar.  23,  1914 

Turkeys, 

156 

Decomposed, 

Rendered. 

Mar.  24,  1914 

Chickens, 

107 

Decomposed, 

Rendered. 

Mar.  24,  1914 

Chickens, 

87 

Decomposed, 

Rendered. 

Mar.  28,  1914 

Livers, 

80 

Soiled, 

Rendered. 
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Articles  in  Cold  Storage  condemned  upon  Physical  and  Chemical  Examinations 
as  unfit  for  Food  —  Continued. 


Date. 

Articles. 

Weight 
(Pounds). 

Reasons. 

Dispositions. 

Mar.  28.  1914 

Canned  eggs. 

24 

Decomposed, 

Rendered. 

Mar.  28,  1914 

Chickens, 

385 

Decomposed, 

Rendered. 

Mar.  28,  1914 

Mutton  racks. 

32 

Dried  and  soiled. 

Incinerated. 

Mar.  28.  1914 

Pork  shoulders,      . 

45 

Decomposed. 

Incinerated. 

Mar.   28,  1914 

Pigeons, 

6 

Tainted,      . 

Incinerated. 

Mar.  28,  1914 

Fowl,      . 

5H 

Dried,  soiled  and  rancid.   . 

Incinerated. 

Mar.  28,  1914 

Miscellaneous  meat, 

15}i 

Dried,  soiled  and  rancid,  . 

Incinerated. 

Mar.  30,  1914 

Beef  livers,    . 

2,401 

Decomposed, 

Rendered. 

Mar.  30.  1914 

Geese.    . 

245 

Decomposed, 

Rendered. 

Mar.  30,  1914 

Beef,       . 

52 

Tainted.      . 

Rendered. 

Mar.  31,  1914 

Pork  loins,     . 

403 

Decomposed, 

Rendered. 

Mar.  31,  1914 

Fowl,      . 

88 

Decomposed, 

Rendered. 

Mar.  31,  1914 

Fowl,      . 

108 

Decomposed, 

Rendered. 

Mar.  31,  1914 

Beef,       . 

390 

Decomposed, 

Rendered, 

Mar.  31,  1914 

Turkeys, 

770 

Decomposed, 

Rendered. 

Mar.   31,  1914 

Fowl.      . 

647 

Decomposed, 

Rendered. 

Apr.     1,  1914 

Chickens, 

127 

Tainted,      . 

Rendered. 

Apr.     1,  1914 

Guinea  chickens,  . 

55 

Decomposed, 

Rendered. 

Apr.     3,  1914 

Turkeys, 

978 

Decomposed, 

Rendered. 

Apr.     3,  1914 

Chickens, 

82 

Decomposed, 

Rendered. 

Apr.     3,  1914 

Miscellaneous  fish. 

200 

Soiled  and  dried, 

Rendered. 

Apr.     3.  1914 

Mackerel. 

336 

Soiled  and  dried, 

Rendered. 

Apr.     3,  1914 

Chicken  halibut.  . 

30 

Soiled  and  dried. 

Rendered. 

Apr.     3,  1914 

Miscellaneous  fish. 

707 

Soiled  and  dried, 

Rendered. 

Apr.     7,  1914 

Pork  loins,     . 

156 

Decomposed, 

Rendered. 

Apr      7,  1914 

Miscellaneous  meat. 

212 

Decomposed. 

Rendered. 

Apr.    11,  1914 

Bear,      . 

105 

Decomposed, 

Rendered. 

Apr.    11,  1914 

Miscellaneous  fowl, 

100 

Decomposed. 

Rendered. 

Apr.    11,  1914 

Game.    . 

23 

Decomposed, 

Rendered. 

Apr.   11.  1914 

Legs  of  lamb. 

740 

Decomposed, 

Rendered. 

Apr.   13,  1914 

Turkeys, 

400 

Decomposed, 

Rendered. 

Apr.   13.  1914 

Turkeys, 

48 

Decomposed. 

Rendered. 

Apr.     9.  1914 

Pork  loins,     . 

100 

Decomposed, 

Rendered. 

Apr.    11,  1914 

Beef  loins, 

50 

Dried  and  soiled, 

Rendered. 

Apr.    11,  1914 

Lamb,    . 

50 

Dried  and  soiled. 

Rendered. 

Apr.   13,  1914 

Frozen  eges,  . 

20 

Decomposed, 

Buried. 
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Articles  in  Cold  Storage  condemned  upon  Physical  and  Chemical  Examinations 
as  unfit  for  Food  —  Continued. 


Date. 

AHTICX.ES.                                (S^). 

Reasons. 

Dispositions. 

Apr.    13,  1914 

Turkeys 

15 

Decomposed, 

Incinerated. 

Apr.    17,  1914 

Beef  tenderloins. 

322 

Decomposed, 

Rendered. 

Apr.    18,  1914 

Chickens, 

180 

Decomposed, 

Rendered. 

Apr.    21,  1914 

Turkeys, 

157 

Decomposed, 

Rendered. 

Apr.    21,  1914 

Turkeys, 

168 

Decomposed, 

Rendered. 

Apr.    21,  1914 

Chickens, 

40 

Decomposed, 

Rendered. 

Apr.    21,  1914 

Miscellaneous  poultry, 

40 

Decomposed, 

Rendered. 

Apr.    22,  1914 

Fowl,      . 

106 

1 

Decomposed, 

Rendered. 

Apr.    22,  1914 

Fowl,      . 

74 

Decomposed, 

Rendered. 

Apr.    22,  1914 

Fowl,      . 

90 

Decomposed, 

Rendered. 

Apr.    22,  1914 

Miscellaneous  p>oultry. 

126 

Decomposed, 

Rendered. 

Apr.    22,  1914 

Chickens  and  fowl. 

245 

Decomposed. 

Rendered. 

Apr.    22,  1914 

Ducks  and  geese,  . 

103 

Decomposed, 

Rendered. 

Apr.    22,  1914 

Pigs'  kidneys, 

295 

Decomposed. 

Rendered. 

Apr.    22,  1914 

Beef  tails. 

671 

Decomposed, 

Rendered. 

Apr.   22,  1914 

Beef  tails, 

1,351 

Decomposed, 

Rendered. 

Apr     24,  1914 

Beef  tenderloins,   . 

1           273 

Decomposed, 

Rendered. 

Apr.    24,  1914 

Broilers, 

6 

Dried  and  soiled. 

Rendered. 

Apr.   24,  1914 

Ducks,  . 

3 

Dried  and  soiled. 

Rendered. 

Apr.    24,  1914 

Mutton  chops, 

51 

Dried  and  soiled. 

Rendered. 

Apr.    24,  1914 

Guinea  chickens,  . 

3 

Dried, 

Rendered. 

Apr.    24,  1914 

Fore  quarter  deer. 

17 

Dried  and  soiled. 

Rendered. 

Apr.    24,  1914 

Loin  deer. 

7 

Dried  and  soiled. 

Rendered. 

Apr.    24,  1914 

Eggs,  canned. 

24 

Decomposed, 

Rendered. 

Apr.    25,  1914 

Chickens, 

206 

Decomposed, 

Rendered. 

Apr.    25,  1914 

Sweetbreads, 

2}i 

Decomposed, 

Rendered. 

Apr.    30,  1914 

Beef,       . 

539 

Decomposed, 

Rendered. 

May     1,  1914 

Chickens, 

87 

Decomposed, 

Rendered. 

May     4,  1914 

Oysters, 

3,128 

Decomposed, 

Rendered. 

May     5,  1914 

Beef  butts,     . 

915 

Decomposed, 

Rendered. 

May     5,  1914 

Turkeys, 

145 

Decomposed, 

Rendered. 

May     7,  1914 

Pork  butts,    . 

1,510 

Decomposed, 

Rendered. 

May    12,  1914 

Duck,    . 

240 

Decomposed, 

Rendered. 

May    12,  1914 

Duck,    . 

220 

Decomposed, 

Rendered. 

May   12,  1914 

Duck,     . 

57 

Decomposed, 

Rendered. 

May    11,  1914 

Beef  trimmings,     . 

94 

Decomposed, 

1  Incinerated. 
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Articles  in  Cold  Storage  condemned  upon  Physical  and  Chemical  Examinations 
as  unfit  for  Food  —  Continued. 


Date. 

Articles 

. 

Weight 
(Pounds). 

Reasons. 

Dispositions. 

1 

May    12,  1914 

Chickens,       .        .        .        . 

257 

Decomposed, 

Rendered. 

May   12 

1914 

Beef  tenderloins, 

322 

Decomposed, 

Rendered. 

May   22 

1914 

Tautogs, 

520 

Decomposed, 

Rendered. 

May   26 

1914 

Chickens, 

41 

Decomposed, 

Rendered. 

May   29 

1914 

Mackerel, 

5,100 

Decomposed, 

Rendered. 

June    2 

1914 

Fowl,      . 

234 

Decomposed, 

Rendered. 

June     2 

1914 

Fowl,      . 

234 

Decomposed, 

Rendered. 

June     3 

1914 

Calves'  livers, 

5 

Decomposed, 

Incinerated. 

June     8 

1914 

Chickens, 

104 

Decomposed, 

Rendered. 

June  11 

1914 

Chickens, 

707 

Decomposed, 

Rendered. 

June  16 

1914 

Pork  trimmings. 

54 

Decomposed, 

Rendered. 

June  29 

1914 

Poultry, 

110 

Decomposed, 

Rendered. 

July     3 

1914 

Mackerel, 

609 

Soiled  and  tainted,    . 

Buried  at  sea. 

July     6 

1914 

Mackerel, 

310 

Decomposed, 

Rendered. 

July     7 

1914 

Bass, 

106 

Decomposed, 

Buried  at  sea. 

July   21 

1914 

Shad,     . 

118 

Decomposed, 

Buried  at  sea. 

July   21 

1914 

Mackerel, 

127 

Decomposed, 

Buried  at  sea. 

July   28 

1914 

Mackerel, 

970 

Tainted,      .        .        .        . 

Biuied  at  sea. 

Aug.     5 

1914 

Venison, 

30 

Decomposed, 

Buried. 

Aug.     7 

1914 

Squabs, 

20 

Decomposed, 

Rendered. 

Aug.     7 

1914 

Swordfish, 

69 

Soiled 

Rendered. 

Aug.  20 

1914 

Hams,    . 

866 

Decomposed, 

Rendered. 

Aug.   19 

1914 

Swordfish, 

50 

Soiled  and  dried, 

Rendered. 

Aug.  19 

1914 

Swordfish, 

116 

Soiled  and  dried, 

Rendered. 

Aug.  25 

1914 

Mutton, 

120 

Decomposed, 

Rendered. 

Aug.  28 

1914 

Mutton, 

108 

Tainted,  dried  and  soiled, 

Rendered. 

Aug.  31 

1914 

Calves'  heads. 

408 

Decomposed, 

Rendered. 

Aug.  31 

1914 

Beef  hearts. 

45 

Soiled  and  dried. 

Rendered. 

Sept.    8 

1914 

Fore  quarter  lamb 

, 

70 

Tainted,      .        .        .        . 

Rendered. 

Sept.  15 

1914 

Beef  trimmings, 

412 

Tainted 

Rendered. 

Sept.  22 

1914 

Mackerel, 

573 

Decomposed, 

Buried  at  sea. 

Oct.    19 

1914 

Mackerel, 

30 

Broken  and  soiled,     . 

Buried  at  sea. 

Oct.    19 

1914 

Pickerel. 

20 

Dried  and  soiled, 

Buried  at  sea. 

Oct.    24 

1914 

Bluefish, 

50 

Soiled 

Buried  at  sea. 

Oct.    27 

1914 

Haddock, 

900 

Decomposed, 

Rendered. 

Oct.    28 

1914 

Eggs,  canned. 

3.50 

Decomposed, 

Rendered. 
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Articles  in  Cold  Storage  condemned  upon  Physical  and  Chemical  Examinations 
as  unfit  for  Food  —  Concluded. 


Date. 

Articles. 

Weight 
(Pounds). 

Reasons. 

Dispositions. 

Oct.    30,  1914 
Nov.    5,  1914 
Nov.  13,  1914 
Nov.  17,  1914 
Nov.  19.  1914 

Eggs,  canned. 

Eels 

Chickens 

Chickens,       .... 
Herring,         .... 

64 

1,390 

32 

355 

10,395 

Decomposed, 
Sour  and  tainted. 
Decomposed, 

Tainted 

Decomposed, 

Buried. 

Rendered. 

Incinerated. 

Rendered. 

Rendered. 

Total,      . 

52,659}^ 

Prosecutions  under  Chapter  652,  Acts  of  1912. 

Articles  of  Food  held  in  Cold  Storage  longer  than  Twelve  Months  without  Permission  from 
the  State  Department  of  Health. 


No. 


Date. 


Name  of  Defendant. 


Place. 


Result. 


Dec.  1,  1913  Robert  Hutchison, 

Dec.  2,  1913  Thomas  D.  Borst  &  Co.,       . 

Deo.  17,  1913  Willoughby  L.  Webb,    . 

Dec.  19,  1913  Arthur  W   Robinson,    . 

Dec.  19,  1913  Dr.  Hever  Bishop, 

Dec.  19,  1913  Louis  Le^^ne 

Dec.  31,  1913  Charles  S.  Marshall,      . 

Dec.  31,  1913  George  H.  Stockwell,    . 

Dec.  31,  1913  George  M.  D.  Legg  Company,     . 

Jan.  21,  1914  Percy  W.  Linscott, 

Jan.  28,  1914  James  D.  Sullivan, 

Feb.  19,  1914  Messrs.  Harry,  Alexander  and  George 

Rutstein. 

Oct.  9,  1914  H.  A.  Rich  Company, 

Nov.  24,  1914  B.  F.  Phillips  Company,      . 


Boston, 

Boston, 

Oak  Bluffs, 

Boston, 

Boston, 

Fall  River, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

East  Boston 


Dismissed  for  want 

of  prosecution. 
Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Con-iaction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Acquitted. 

Conviction. 

Conviction. 


Total  amount  of  fines  imposed,  S95.10. 
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Prosecutions  on  Account  of  the  Absence  of  a  Sign  marked  "Cold  Storage  Goods  Sold  Here;'[ 
also,  for  representing  as  Fresh  Goods,  Articles  of  Food  which  had  been  held  in  Cold  Storage. 


Date. 


Name  of  Defendant. 


Place. 


Result. 


Jan. 

19 

,  1914 

Jan. 

19 

,  1914 

Jan. 

19 

,  1914 

Jan. 

19 

,  1914 

Jan. 

19 

,  1914 

Jan. 

20 

,  1914 

Jan. 

20 

1914 

Jan. 

20 

1914 

Jan. 

20 

1914 

Jan. 

20 

1914 

Feb. 

11 

1914 

Feb. 

11 

1914 

Feb. 

11 

1914 

Feb. 

19 

1914 

Feb. 

25 

1914 

Mar. 

9 

1914 

Mar. 

9 

1914 

Mar. 

10 

1914 

Mar. 

10 

1914 

Mar. 

10 

1914 

Mar. 

10 

1914 

Mar. 

10 

1914 

Mar. 

11 

1914 

Mar. 

11 

1914 

Mar. 

17 

1914 

Mar. 

18 

1914 

Apr. 

14 

1914 

Oct. 

13 

1914 

Oct. 

13 

1914 

Oct. 

13 

1914 

Oct. 

13 

1914 

Oct. 

13 

1914 

Oct. 

13 

1914 

Nov. 

18 

1914 

Nov. 

18, 

1914 

Thomaa  Keenan 

Thomas  Keenan, 

Russell  W.  Kee 

Louis  Shindler, 

Louis  Shindler, 

Peter  Graziano, 

Peter  Graziano, 

J.  Arthur  Gustowske, 

Francis  P.  Howard,       .         .         .         . 

Jasper  Deeran, 

Samuel  L.  Lurinsky,     .        .        .        . 

Morris  Lampke, 

Morris  Lampke, 

Thomas  Simonian,         .         .         .         . 

Westbrook  K.  Morrill,  .        .        .        . 

John  T.  Connor  Company,  . 

John  T.  Connor  Company,  . 

Israel  Kosofsky, 

Oscar  Herman 

Charles  Halajian,  .        .        .        . 

John  Gostanian, 

Morris  Vernon, 

Daniel  J.  McGivern 

Daniel  J.  McGivern,     .        .        .        . 

Charles  Warner, 

Joseph  Andrews 

Walter  S.  Milliken 

Kaleva  Co-operative  Association,  In- 
corporated. 
Matti  Hekkala, 


Antonio  DeStasio,         .        .        .        . 

James  Hilferty 

Co-operative  Grocery  Stores  Company, 
Co-operative  Grocery  Stores  Company, 
William  N.  Anderson,  .  .  .  . 
Edward  A.  Rosendahl, 


South  Boston, 

South  Boston, 

South  Boston, 

South  Boston, 

South  Boston, 

East  Boston, 

East  Boston, 

East  Boston, 

East  Boston, 

East  Boston, 

Chelsea, 

Chelsea, 

Chelsea, 

Chelsea, 

Brockton, 

Chelsea, 

Chelsea, 

Maiden, 

Maiden, 

Maiden, 

Maiden, 

Maiden, 

Chelsea, 

Chelsea, 

Roxbury, 

Roxbury, 

Roxbury, 

Concord, 

Concord, 

Concord, 

Concord, 

Concord, 

Concord, 

Brockton, 

Brockton, 


Conviction. 

Conviction. 

Acquitted. 

Conviction. 

Conviction. 

Conviction.  1 

Conviction. ' 

Conviction.  * 

Conviction,  i 

Conviction,  i 

Acquitted. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction,  i 

Conviction,  i 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Acquitted. 

Acquitted. 

Conviction. 

Conviction. 

Acquitted. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 


Total  amount  of  fines  imposed,  $185. 
•  Appealed. 
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Of  the  7  cases  which  appealed,  1  had  sentence  sustained  and  paid 
the  fine,  2  cases  were  filed,  2  were  nol-prossed  on  payment  of  costs, 
and  2  cases  are  pending. 

One  hundred  and  thirty-eight  requests  for  an  extension  of  time  on 
goods  in  cold  storage  over  twelve  calendar  months  were  made  and 
granted  by  the  Department.  The  following  table  gives  the  length 
of  time  for  which  further  storage  was  asked,  the  length  of  time  al- 
lowed, the  kind  and  amount  of  goods  for  which  the  period  was  ex- 
tended, and  the  reason  in  each  case  for  granting  the  extension:  — 


No.  34. 


COLD  STORAGE  INSPECTION. 


459 


L. 

i^ 

u 

u 

ui 

t-l 

^ 

j^ 

^^ 

^ 

J3 

^ 

J3 

-a 

J3 

JS 

,d 

J3 

J3 

JS 

J3 

-a 

^ 

^ 

JS 

-a 

,a 

3 

s 

s 

a 

s 

S 

9 

S 

3 

3 

1-4 

3 

t4 

3 

S 

3 

(-1 

3 

i-i 

3 

3 

S 

3 

3 

fc. 

t^ 

tH 

(_, 

u 

^ 

t^ 

^ 

M 

^ 

t^ 

o 

o 

0 

o 

O 

o 

o 

O 

o 

O 

£fl 

s 

0 

C3 

a 

a 

CI 

c 

fl 

a 

a 

c 

a 

a 

a 

a 

a 

a 

a 

^ 

a 

B.2 

o 

q 

o 

o 

o 

o 

o 

O 

0 

o 

0 

0 

o 

o 

o 

o 

o 

o 

?  S 

-.^ 

-*^ 

•^ 

*^ 

-*-> 

-t-i 

-^ 

-^ 

-^ 

-.^ 

*^ 

-tj 

>M 

■^ 

-^ 

-^ 

-^ 

-^ 

•4.S 

-^ 

.sg 

■73 

■T3 

-^ 

-3 

-a 

^ 

-^ 

T3 

T5 

•a 

-n 

T) 

T3 

-d 

^ 

T5 

-rt 

T3 

T3 

-- 

M^ 

C 

c 

3 

£3 

c 

c 

C 

ri 

a 

a 

a 

c 

a 

a 

a 

a 

a 

o 

y 

y 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 

0 

o 

o 

o 

o 

o 

t-. 

a'^ 

si,« 

0)  m 

a;  !fi 

6  fi^ 

»  ti) 

aJ  ni 

» fr> 

sis 

o  !:l 

o  ^, 

OJ   01 

ffl  fe 

0)  fe 

oJM 

aife 

fl5!s 

aj  fe 

6  o  »' 

0. 
O 

0, 

2  aS  0.2  a 

S'a 
S  a 

S'a 
2  S 
Sa 

S'a 
g  £ 
Sa 

S'a 
S  a 

SaSS. 

g  o 
2 -a 

^a 
2  a 

2  2 
2a 

a^a 

2°a 

")a 
g  2 
2a 

Mo.  Ma 
2  2^2 
2a2a 

g& 

2a 

g  2  g 
2a2 

c 

"'  d 

"•  c 

" 

""  a 

"^  a 

"^  c 

■^  « 

a 

"►S 

■"  a 

■"  a 

"  a 

"^  a 

"^  a 

■'•'  c 

"■'  a 

m  g  CO 

■* 

■<»< 

■* 

■^ 

M. 

^ 

-i< 

."ji 

.<»l 

^ 

•>JI 

.* 

-.*< 

tH 

M. 

.* 

'J" 

•« 

•^ 

^ 

§2 

o> 

o 

o 

o 

o> 

o 

Oi 

CO 

Oi 

o 

CO 

05 

o> 

en 

C3 

05 

OS 

OS 

OS 

OS 

a  *> 

to 

o 

o 

1^ 

t^ 

^"S 

CO 

CO 

(.^ 

CV« 

« 

CM 

CO 

'-' 

~ 

X  p3 

o 
o 

Q 

a 
eg 

a 

1 

a 

a 

> 
o 
2 

1-5 

O 

o 

> 
o 

> 
o 

(0 

P 

p 

P 

p 

4 

< 

3 

o 

•* 

-* 

■* 

tp 

.* 

M< 

>o 

T)< 

lO 

.* 

t" 

-* 

^ 

T)» 

'Jl 

■* 

in 

■«< 

Tji 

05 

2 

o> 

p^ 

CS 

OJ 

o 

05 

C3 

o; 

ro 

05 

o» 

en 

OS 

OS 

05 

OS 

OS 

OS 

. 

. 

. 

^ 

. 

. 

. 

. 

. 

§s 

o 

o 

lO 

t~ 

t- 

CO 

c^ 

C<J 

e^ 

(M 

CO 

-^ 

-^ 

1 

IB 

a 

i 

a 

a 

►-5 

d 

1-5 

4^ 
5 

ci 

0) 

Q 

6 

o 

P 

p 

6 

P 

p 

a 

<>3 

<< 

CO 

M 

M 

« 

ro 

CO 

M 

CO 

M 

M 

CO 

CO 

CO 

CO 

CO 

CO 

eo 

CO 

CO 

CO 

■a 
-2 

Ol 

05 

OS 

a. 

OS 

a> 

s 

o 

O 

2 

o 

ro 

o> 

OS 

05 

2 

2 

2 

2 

2 

en 

•*" 

00 

o 

cC 

oT 

00 

m 

CO 

^ 

co" 

<0 

•"• 

."^ 

•"* 

•"* 

»— ' 

cq 

« 

CI 

IB 

o 

0) 

(C 

>. 

o 

>) 

> 

0 

'Z 

Q 

a 

a 

C 

e 

C 

c 

a 

a 

0. 

a 

a 

a 

a 

-Q 

cS 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

o 

o 

3 

3 

3 

3 

o 

1-5 

>-5 

!-:> 

1-5 

•-5 

1-5 

1-5 

^^ 

►-5 

1-5 

t/J 

U 

1^ 

>-5 

1-5 

1-5 

l^ 

11 

o 

1 

1^ 

o 

O 

OS 

P^- 

N 

o 

cq 

ira 

o 

OS 

o 

-H 

>* 

•o 

1-1 

n 

<1fe 

4 
8 

o 

^ 

^ 

CO 

- 

- 

■d 

o 

•^ 

CO 

c 

Cl- 

G- 

s 

S2. 

W 

^M 

,_ 

, — , 

,    1 

,  1 

-S 

^T 
£ 

e 
o 
S 

o 

o 

C 

o 

a 

c 

O 

S 

a 
o 
B 

S 

tT 

•2 

1 

t-, 

2 

? 

1 

1 

a 

"5 

a 

I 

S 

S 

^ 

CO 

3 

m 

3 

3 

3 

3 

n 

« 

s 

C3 

a 
S 

CS 

J3 

>; 

>; 

a 

et 

a 

ft 

S 

a 

o 

o 

^ 

{) 

O 

a 

a 

cS 

a 

g" 

Ul 

a 

a 

F 

>> 

>, 

^ 

>> 

ih 

g 

0 

U 

a 

a 

a 

a 

CD 

S, 

s 

u 

o 

u 

a 

a 

a 

a 

a 

'C 

'Z 

«« 

te 

fi 

fi 

B 

a 

C3 

a 

a 

o 

<B 

■5 

■73 

TI 

o 

o 

o 

o 

Ph 

Ph 

C) 

Q 

1-5 

a 

>> 

a 

a 

U 

U 

U 

O 

d 

6 

6 

6 

a 

d 

r1 

d 

ri 

=« 

=3 

(/J 

.2 

.2 
o 

s 
■^ 

U 
P 

a 

'a 

'a 

o 

E 

Ti 

■^ 
■« 

-r) 

2 

fe 

2 

2 

S3 
2 

J5 

.2 

^ 

^ 

8 

8 

8 

8 

8 

IS 

8 

o 
i 

J3 

J3 

>a 

j= 

^ 

-a 

j3 

J3 

t 

5 

2 

«: 

< 

<: 

<j 

-n 

-< 

< 

< 

< 

« 

« 

« 

m 

m 

m 

pq 

n 

W 

« 

PQ 

460 


STATE  DEPARTIMENT  OF  HEALTH.      [Pub.  Doc. 


^. 

S 

!S 

!r> 

(. 

S 

!i1 

!r, 

o 

f^ 

is 

!S 

^ 

u 

o 

(^ 

!n 

u 

t-r 

U          Irt 

^ 

J3 

^ 

J3 

^ 

J3 

X 

^ 

JS 

.a 

.a 

^ 

J3 

J3 

^ 

.a     .a 

9 

s 

S 

3 

3 

3 

S 

3 

s 

3 

s 

S 

a 

3 

S 

3 

3 

3 

s 

S    3 

^ 

^ 

^ 

^ 

.2 

O 

O 

O 

0 

,o 

,0 

,o 

.2 

c 

o 

0 

o 

O 

0 

o 

^d 

a 

n 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a      a 

«-i 

o 

o 

o 

0 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o      o 

>  fl 

■n 

XI 

T) 

-r) 

T3 

Tl 

T3 

■B 

T3 

^3 

-a 

-a 

-0 

•rt 

T3 

■zs 

•^ 

-rt 

■3 

■B     -a 

bfl-tJ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a      a 

8 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o      o 

o 

o 

u 

c 

o 

6   m 

a!  ft^ 

n)!s 

d  M 

<B  a3 

ofS 

<«-!S 

di^ 

6  a 

dSn 

6  o 

d  fe 

d   a 

d  53 

d  M 

«f« 

d  fe 

dSl 

d  o  d  m  d 

03 

a  M  o.  M  o.  M  a  M  a 
ogogogogo 

0.2  a2  a2  a2  a 

5."  a 

Sa 

yia 

^a 
Sa 

2  £  2  = 

S  a2  a 

S-a 
2  ° 
Sa 

MS.u)a 
2  c  g  o 

S  a2  a 

2  o2  S'  2  5* 
S  aS  a2  a 

2  £ 

S  a 

2| 

2£22  2 
2a2a2 

5 

"•'  a 

^  a 

"^  a 

'- 

''^  c 

JJ  c 

■'■  a 

"►5 

►= 

a 

►^ 

"►3 

a 

HH 

•^  a 

'« 

■^  a 

m  g  M  j3  m 

r,. 

M. 

re 

•.9< 

■* 

-3< 

•>»< 

■* 

•* 

•* 

•* 

•* 

■* 

M" 

-f 

'^ 

•* 

M" 

■* 

■*      ■* 

§2 

O: 

Ol 

a> 

O: 

o 

C5 

OS 

sn 

Oi 

Oi 

o 

o 

C5 

C! 

C3 

O 

05 

Oi 

o 

05          Ol 

. 

. 

. 

^ 

. 

. 

. 

. 

. 

. 

. 

. 

§1 

"^ 

"^ 

^~* 

<.-J 

H  & 

bC 

3 

bO 

3 

a 

a 

01 

bC 
3 

-l^ 

<u 

a 

-« 

■J 

o 

> 

a 

> 

o 

> 

o 

o 

1^ 

o 

<0 

O         IS 

< 

<; 

<: 

< 

o 

O 

a 

M 

O 

O 

Z 

'Z 

z 

Z 

:^ 

o 

p 

p 

p   p 

•* 

■* 

•* 

■* 

•* 

■* 

tH 

■^ 

-* 

■* 

■>*< 

in 

lO 

>n 

UO 

UO 

^ 

TX 

•^ 

■*     .* 

Ol 

2 

C5 

2 

CT> 

m 

05 

05 

2 

2 

a> 

'o 

05 

OS 

2 

o 

O: 

o 

C3 

05          05 

S-i 

^- 

^ 

„- 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

^■■ 

Co"       CO* 

C^ 

CO 

c^ 

(M         (M 

< 

bh 
a 
< 

a 

bb 

3 

o 

O 

a 
eg 

o 
O 

o 
O 

a' 

03 
»-5 

a" 

a 

1-5 

a 

03 

1-5 

a 

O 

O 

d 

P 

d 

P 

d      -d 

p   p 

M 

m 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

M 

CO 

CO 

CO 

CO 

CO 

CO 

« 

CO      eo 

-3 

O 

o 

o 

05 

C5 

2 

2 

Ci 

o 

C5 

2 

CS 

C-. 

CS 

2 

a: 

2 

2 

C5 

en      o 

p 

o 

f^- 

cq 

CO 

tc 

^ 

o" 

o 

o 

o" 

CO 

fc 

cq" 

CO 

lO       o 

c^ 

'^ 

(M 

i 

i 

a 

3 

>-5 

o 
a 

3 
•-5 

o 
a 

3 

1^ 

3 

<: 

bi 
3 

< 

bb 

3 
< 

o 

a 

3 
►-5 

"5 

1-5 

bil 

3 
< 

bi 
3 
< 

a 

a 

a 

a 

a 

3 

1-5 

a 

eg 

a     a 
eg     eg 

If 

o 

o 

1 

O 

o 

O 

O 

o 

o 

o 

o 

00 

o 

o 

CO 

O 

e^ 

CO 

oo 

— ' 

o 

Eg 

CO 

'^ 

•<a< 

•^ 

c^ 

CO 

-• 

-^ 

<jpj. 

^3 

8 

m 

o 

"3 

3 

o 

r~ 

a 

-3 

oT 

a 

«o 

o 

k 

c 

a 

a 

o 

C3 

1  " 

t~i 

.2     s 

■^ 

% 

S 

§    "3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

c3 

P5 

PQ 

pa 

« 

C3 

« 

« 

s 

H 

pq 

pq 

pq 

(M 

pq 

pq 

pq 

« 

ca 

O 

>   o 

>, 

>; 

>i 

a 

a 

a 

OS 

as 

a 

S 

bl 

Fi 

o 

o 

o 

U 

U 

U 

M 

bl) 

on 

>. 

>i 

>. 

>. 

t*. 

>. 

>> 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

1 

"S 

>> 

a 

e3 

a 

OS 

>, 

a 

03 

a 

c3 

a 

a 

a 

a 

a 

a 

c3 

a 

a 

a 

a 

a 

a 

>> 

c 

a 

l-l     l-l 

bfi 

61) 

hfi 

a 

a 

a 

a 

a 

o 

o 

o 

o 

o 

o 

o 

i-< 

t4 

ii 

a 

a 

a 

a 

U 

O 

U 

U 

O 

U 

U 

a 

n 

a  o 

Z 

^ 

d 

o 

o 

d 

a 

a 
6 

i 

>> 

S5 

^ 

& 

t! 

a) 

o 

pa' 

c3 

=8 

•8     <a 

1 

a 

1 

.1 

1 

u 

.2 

a 

a 

a 

ti 

a 

"a 

.s 

W 

H     H 

s 

a 

S 

^ 

^ 

^ 

a 

a 

U 

o 

d 

d 

O 

o 

M 

1 

3 

-a 

.a     X 

H 

H 

H 

Q 

Q 

« 

Q 

o 

1-5 

F^ 

03 

OS 

.s 

OS 

.a 

OS 

.2 

kH 

^     < 

^ 

^ 

^ 

J3 

J3 

^ 

J2 

-D 

X! 

b 

>> 

-J" 

13 

2 

o 

2 

a 

a 

8 

a 

a 

t4 

a 

3 

a 

3 

a 

3 

a 

3 

a 

3 

a 

3 

a 

3 

c3 

■a 

3 

C 

c    c 

S 

f^ 

S 

i^ 

H 

w 

X 

S 

3 

O 

O 

O 

O 

O 

O 

O 

o 

o      o 
P     P 

« 

« 

PQ 

M 

« 

« 

PQ 

pq 

pq 

O 

O 

U 

u 

U 

U 

U 

u 

U 

U 

No.  34.1  COLD  STORAGE  INSPECTION.  461 


U5 

in 

in 

ira 

tn 

■^ 

■* 

^ 

■* 

■* 

■<}< 

>o 

lO 

Ifl 

lO 

US 

« 

l« 

ta 

« 

TC 

lO 

■* 

■* 

a> 

2 

2 

2 

OS 

2 

2 

o 

2 

2 

ea 

o 

05 

2 

2 

o 

2 

2 

Ol 

o 

05 

o 

C: 

o 

lO 

00 

CO 

-<" 

- 

> 

> 

^ 

^ 

o" 

'^" 

" 

'-^" 

^ 

"" 

'-" 

" 

'^" 

U) 

--" 

CO 

> 

fefeta(XHSa2:z:2:ooo 


« 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

c^ 

CO 

Ol 

OS 

Oi 

o> 

OJ 

CJ 

2 

2 

C5 

o> 

2 

CS 

2 

2 

a> 

C3 

c» 

05 

OJ 

a> 

2 

Oi 

en 

OS 

00,0<2;Z-<Sl-5l-5l-,l-5Z<!^^l-5l-5h,l-,l-,tC 


OO         (M        00 


O         -^         " 


g333i;333333333333333«3o^ 


00000 

=8  ^  og  =a  «a 

w  K  c4  a  w 

s  s  a  s  s 

ja  ^  j3  -d  J3 

H  H  H  ^  ^ 

■5  ^  ^  <j  o 


0 

m 

=« 

s 

3 
0 

s 

« 

W 

s  s  s  a  s  -^ 

00000  r 

O  O  O  O  O  a 

o  01  o  o  a>  d 

35  :S  S  :S  5  -a 

3  3  3  3  3  £ 

ffl  m  m  m  pq  '^. 


d 

d 

d 

d 

d 

d 

0 

a 

a 

0 

0 

0 

0 

0 

0 

0 

0 

J3 

rS 

. 

=8 

»3 

=8 

■^ 

«3 

■8 

-8 

XI 

ffi 

T1 

T! 

Tl 

T! 

•n 

T) 

■rt 

J3 

^ 

m 

.11 

S 

s 

s 

s 

s 

C3 

a 

d 

0 

0 

.0 

JJ 

Xi 

x> 

w 

^ 

.D 

^ 

J3 

J3 

X! 

£t 

=8 

•8 

f*"! 

« 

a 

M 

a 

ffl 

W 

K 

3 

OS 

03 

Q 

a 

462 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


fe 

s 

u 

0 

0 

h 
0 

u 

u 

0 

u. 

f^ 

^> 

9 

9 

M 

0 

u 

Ui 

u 

b 

u 

b 

u 

j= 

.c 

j= 

J= 

.a 

.a 

^ 

J3 

fr. 

hi 

"tj 

u 

t. 

tj 

ti 

"j^ 

■J^ 

■^^ 

"^ 

"t^ 

"J^ 

a 

3 

3 

3 

3 

3. 

3 

3 

3 

3 

^ 

3 

3 

3 

(« 

fc. 

t. 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

^ 

t, 

.£ 

^2 

0 

^2 

,a 

0 

0 

,0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

c 

- 

a 

- 

- 

- 

a 

a 

- 

a 

C.2 

0 

0 

0 

0 

0 

0 

0 

0 

n 

r> 

n 

0 

0 

•^ 

•^ 

'^ 

•^ 

•^ 

•^ 

•-* 

lg 

■a 

-a 

:= 

:= 

-T3 

— 

;f: 

— 

:s 

~ 

TJ 

-n 

T1 

:s 

■n 

:s 

;s 

T, 

~ 

;f: 

-0 

M-g 

c 

G 

c 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

^ 

©  » 

6  t: 

oi^ 

p!:^ 

0!^ 

o  i" 

oil 

»;i^ 

d  !p 

9  9 

o^- 

9  9 

9'  t" 

'J  t^ 

1-:!^ 

9  !r 

9    S^ 

9!^ 

9    fe   9 

M 

a 

fa 

fa 

fa 

s  ~ 

-i-  ^ 

-'  ^ 

fa 

rjj 

u 

t   u 

-     t^ 

—    fci 

—  t^ 

—  c 

^  ^ 

-  f. 

—  ;:; 

—  c 

—  ;x 

-  ti; 

—  jx 

t    t. 

^    fc^ 

u    ^ 

tiS 

c 

« 

« 

"^ 

"►S 

"■  c 

" 

■'"  a 

- 

- 

►= 

" 

" 

« 

:c   - 

►^ 

^ 

x  a 

3;  g  ai 

■O" 

0 

•>1< 

■* 

•^ 

^ 

M* 

* 

^ 

•* 

^ 

^ 

•* 

■* 

^ 

•^ 

^ 

■* 

^ 

■^ 

•« 

1^ 

o 

0 

0 

C3 

C5 

0 

0 

cs 

0 

C5 

c» 

0 

0 

o> 

a> 

CS 

01 

0 

C5 

01 

o> 

^- 

. 

- 

- 

- 

- 

rv,- 

. 

- 

. 

- 

. 

- 

- 

- 

.n 

- 

- 

*— ' 

<M 

CO 

K& 

> 
o 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

0 

1 

9 
P 

a 

> 

0 

>> 

•-s 

1 

1 

< 

1 

t,  o 

•* 

lo 

■.»• 

■* 

■* 

1.-5 

T, 

^ 

■.* 

■^ 

■* 

■* 

■<i< 

^ 

■* 

■^ 

^ 

I* 

^ 

•^ 

^ 

o 

0 

CS 

C5 

C-. 

0 

0 

Ci 

C! 

=-. 

01 

0 

o> 

0 

CS 

0 

a 

c. 

0 

03 

01 

. 

. 

. 

§§ 

<N 

;^ 

'^ 

^ 

^ 

'^ 

^- 

J2 

0 

^^ 

"" 

g 

-^ 

CO 

^ 

•- 

— 

— 

10 

CO 

^^ 

P 

o 

4 

0 

0 

0 

0 

0 

1 

0 
0 

Q 

1 

i 

1 

0 

a 
9 

■3 

1-S 

"3 
1-5 

1 

1 

>> 

bj) 

< 

0 

0 

CO 

n 

CO 

n 

C<5 

n 

M 

M 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

e« 

CO 

CO 

eo 

p 

at 

<3J 

0 

a> 

Ci 

Ci 

Oi 

0 

Cl 

0 

05 

0 

03 

Cl 

0 

0 

Oi 

cs 

0 

2 

<3> 

S  a 

■* 

00 

m" 

00" 

(M 

•--5 

f^l* 

cT 

^ 

^ 

f-r 

ro" 

^- 

0" 

05" 

0 

t^ 

•0 

a'" 

-^ 

i^ 

cs 

C^] 

-^ 

<M 

o 

>" 

>> 

0 

>. 

>> 

a 

a 

>. 

t>b 

0 

0 

>. 

0 

a 

s 
a 

& 

s 

> 

0 

s 

>. 

1-5 

^ 

s 

1-^ 

3 
•-5 

►^ 

9 

M 

3 

< 

3 
>-5 

3 

3 

>-5 

3 
1-5 

3 

•-5 

3 
"-5 

1-5 

^^ 

11 

1 

0 

0 

0 

Q 

0 

U5 

0 

■«• 

C-. 

w" 

0 

0 
0 

00 

« 

C) 

U5 

•0 

n 

1^ 

■B 

» 

HA 

s 

! 

.^ 

o 

.a 

c; 

- 

o 

?? 

u. 

S? 

a 

— ' 

•«-> 

W 

1 

c 
0 

u 

- 

3 

a 
■3 

a 
■3 

a 

0 

a 

- 

Ji 

fa 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

0 

9 

3 

3 

3 

^ 

t» 

n 

n 

m 

n 

ffl 

m 

a 

« 

« 

a 

a 

M 

« 

« 

> 

a 

a 

a 

9 

5 

is 

1 

>> 

3 

.£ 

S 

< 

0 

d 

0 

a 

2* 

> 

d 

^ 

1 

a 

a 

la 

0 

^ 

=3 

=8 

0 

a 

g 

r 

m 

S 

a 

5^ 

pa 

•-! 

K 

"3 
0 

u 

W 

0 

S 

a 

a 

-a  a 

►4 

i 

i 

i 

i 

6 

0 

i 

■3 

3 

=3 

a 

1 

1 
1 

i 

a 

3 
1 

a' 

3 

5 

"S 
3 

=3 

0 

0 

0 

ia 

Si 

90 

1 

■3 

13 

8 

i 

i 

•3 

s 

=3 

a 
2 

«3 

a 

>> 

c3 

3 

9 

a 
9 

9 
5 

C 

a 
u 

3 
a 

"3 
1 

a 

1 
5 

{=^ 

0 

0 

u 

0 

0 

0 

0 

S 

s 

S 

S 

S 

K 

p.^ 

s 

S 

S 

S 

s 

No.  34.1  COLD  STORAGE  INSPECTION.  463 


g 

u 

o 

o 

o 

0) 

!r, 

L. 

u 

u 

u 

u 

!^ 

u 

b. 

in 

b 

u 

0         1 

j: 

,;3 

x: 

-C 

.c 

j= 

X 

^ 

,— 

— 

j= 

rl 

j= 

S 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

u^ 

t. 

fc. 

L^ 

t^ 

^ 

j^ 

t. 

^ 

^ 

0 

0 

0 

O 

O 

r! 

n 

-1 

0 

0 

0 

0 

a 

C 

s 

c 

C 

a 

a 

B 

a 

s 

s 

c 

s 

a 

C 

C 

C 

S 

C 

c 

c 

C 

C 

s 

o 

o 

O 

o 

o 

O 

o 

o 

o 

0 

o 

0 

0 

0 

n 

0 

0 

0 

0 

0 

0 

-3 

-3 

■o 

■n 

T) 

■a 

T3 

-n 

Tl 

-n 

-3 

-n 

•0 

•w 

13 

-3 

•w 

"3 

•a 

a 

c 

c 

c 

a 

s 

a 

c 

G 

a 

c 

fl 

c 

c 

c 

c 

C 

a 

3 

c 

o 

o 

0 

o 

o 

0 

o 

o 

O 

B 

o 

o 

o 

o 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

t-l 

a 

«  m 

o"  a! 

O   11 

<U   r) 

«i<, 

«  fe 

aJSi? 

6  o 

o^ 

®  il 

4J   O 

oS-, 

«'  fe 

aj  o 

6   m 

6^ 

6  0 

0  0 

6  fc 

»   0 

1)  0  <»' 

?5  o 

2  a 

2  o 

5  2. 

2  a 

Mia 
2  0. 

22 
2  a 

II 

2  2 

0  3_ 

Ma 
2  2 
2a 

2a 

2  a 

UlQ. 

2  o 

0   !:! 

3   2. 

2I 

Sa 
2  0 

2a 

II 

Sf  a 
II 

Ma 

is 

2  a 

Sf  a 
2  2 
2a 

i2 

2^ 
2a 

Sa 
2  a 

2  0  2 
2  a2 

a 

t-H 

(B    J. 

" 

''.5 

"'  c 

" 

^  c 

« 

i-i 

JJ      q 

^"  c 

« 

« 

•"  c 

■'•'  a 

"  e 

"►5 

"  c 

« 

'■"  c 

"^ 

" 

r.^^ 

^ 

•* 

•* 

■w 

■<»< 

'.J' 

•* 

•«< 

>«> 

•<i< 

■* 

•* 

■* 

TC 

■o< 

•* 

■^ 

■>»< 

•* 

CO 

•>»< 

■* 

•^ 

* 

o 

02 

O 

05 

im" 

2 

2 

2 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

0 

-■■ 

0: 

«" 

2 

in 

Ci 

CS 

cs 

OS 

o 

O 

U 

a 

s 

"a 

1-5 

O 

0, 

O 

1 

1 

1 

a 

s 

Q 

Q 

1 

> 

0 

> 

0 

i 

0 

Q 

0 

0 

0 

0 

0 

0 
0 

^ 

-* 

^ 

^ 

.o 

•^ 

^ 

•* 

-J. 

•<»< 

•>»' 

•V 

i« 

iffl 

0 

w 

■^ 

■^ 

•^ 

CO 

w 

U5 

■rt 

to 

a> 

o- 

2 

OS 

o 

o 

o 

OS 

OS 

OS 

OS 

OS 

2 

OS 

OS 

OS 

CS 

OS 

Oi 

cs 

CS 

OS 

OS 

OS 

-" 

CO 

-" 

m" 

-■ 

- 

-" 

- 

m' 

-" 

-" 

-" 

- 

-■ 

- 

-" 

- 

CO 

- 

- 

-" 

- 

u 
O 

^ 

^ 

^ 

a 

O 

^ 

^ 

> 

a 

a 

c" 

C 

C 

C 

> 

> 

> 

s^ 

c 

^ 

c' 

fl' 

Q 

< 

»-s 

•-5 

w 

z 

z 

z 

1^ 

M 

4 

►-S 

CS 

►5 

^ 

z. 

Z 

Q 

1-5 

1-5 

3! 

•-5 

03 
1-5 

n 

n 

(M 

M 

CO 

CO 

CO 

CO 

CO 

CO 

N 

CO 

eo 

CO 

CO 

CO 

CO 

CO 

CO 

<M 

CO 

CO 

CO 

CO 

a> 

o 

CI 

2 

Ol 

C5 

C5 

o 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

2 

OS 

2 

OS 

OS 

OS 

cs 

OS 

2 

o" 

22 

22 

« 

§ 

oT 

Cs" 

IM 

f 

oo* 

CO 

0:" 

10" 

cs 

05" 

UO 

ii 

C<l 

■* 

s 

1-9 

c 

3 

< 

c 

3 

o 

>-5 

3 

g 

3 

•-S 

3 

> 

0 

Z 

o 
c 

3 
i-o 

_>1 

"3 

"3 
1-5 

bi) 

3 
< 

c 

c 

3 
1-5 

bil 

3 

< 

a 

>1 

si 

(S 

fl 

3 

•-5 

0 
a 

1-5 

3 
1-5 

o 

o 

ca 

O 

o 

o 

o 

o 

ir> 

oo 

O 

o 

0 

0 

CO 

0 

0 

00 

.^ 

t^ 

.-' 

O 

'—I 

0 

0 

CO 

(M 

CO 

CO 

CO 

CQ 

.^ 

.^ 

,_, 

• 

s 

s 

•a 

:^ 

» 

-s 

1 

fe 
^ 

1 

© 

fe 

fe 

fe 

fe 

u 

0 

A! 

0 

fe 

fc 

» 

fe 

fl 

Sf 

.£) 

OS 

3 

3 

3 

o! 

3 

3 

3 

3 

el 

C3 

C3 

si 

3 

3 

3 

3 

PQ 

02 

O 

s 

'S 

S 

s 

n 

m 

m 

>-) 

S 

pq 

a 

m 

m 

s 

S 

§ 

s 

P3 

pa 

pa 

pa 

>. 

>s 

>s 

>, 

5^ 

s 

a 

c 

d 

01 

^ 

a 

fl 

?. 

fi 

P 

o 

o 

0 

0 

.a 

. 

. 

O 

U 

u 

U 

?n 

bD 

tx 

o 

g 

S, 

g 

s 

!3 

.H 

g 

2 

o 

2 
o 

^ 

^ 

O 

>s 

C 

a 

s 

U 

X 

rn 

ai 

r/i 

r^) 

>> 

>> 

>. 

£8 
CO 

1 

0 

o 

s 

s 

c 
.2 

cq 

c 

.2 

CQ 

d 

1 

d 

•3 
1 

d 

1 

i-j 

2 
o 

1 

2 

o 

'3 

O 

'B 

■0 

a 

s 

>> 

t> 
_c 
'3 

•3 

6 

"S 

s 

>> 

a 
■3 

a 

0 

0 

< 

S 
c5 

a 
S 

a 

H 

1 

G 

6 
< 

a 
a 
0 
1-5 

3 

1 
02 

c 
2 
s 
>. 
0 

pa 

e 
0 

>. 

05 

s 

0 

pa 

c 
0 

>. 

C3 

fl" 
0 

>i 

0 
pa 

fl 
0 

>s 

a 

c* 
0 

c 
>> 

0 

ffl 

fl 
0 

>> 

CJ 

s 

S 

S 

ii 

1^ 

C 

O 

o 

o 

o 

Ph 

L 

a 

C 

O" 

C 

rt 

fsl 

« 

CO 

CQ 

m 

5C 

464 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


u 

ii 

u 

t^ 

^ 

^ 

^ 

© 

o 

© 

o 

© 

o 

.3 

J3 

j: 

A 

^ 

.3 

J5 

J=. 

,7", 

J3 

^ 

J3 

JS 

.a 

3 

3 

5 

3 

3 

s 

3 

a 

S 

3 

3 

3 

^ 

3 

s 

3 

S 

3 

s 

s 

^ 

k. 

t. 

t^ 

Lri 

^ 

^^ 

O 

o 

0 

o 

o 

O 

ad 

n 

13 

3 

3 

3 

3 

3 

3 

3 

3 

3 

8 

B 

3 

B 

8 

a 

3 

a 

a 

fl.2 

o 

q 

O 

O 

O 

O 

O 

O 

O 

0 

O 

O 

O 

O 

O 

0 

o 

O 

o 

o 

o  2 
>  c 

■4^ 

-.-' 

-.J 

-4J 

■*^ 

<t^ 

Vs 

■^ 

-^ 

'.^ 

4^ 

4JJ 

..^ 

■^ 

.^ 

..-• 

.»^ 

*..j 

v> 

*^ 

T3 

'^ 

13 

T5 

-T) 

■n 

-o 

■c 

■o 

T5 

15 

n 

13 

•3 

r- 

-1- 

13 

13 

13 

15 

M-g 

C 

3 

fl 

3 

3 

3 

3 

3 

B 

B 

3 

a 

B 

a 

e 

e 

3 

a 

a 

a 

0 

O 

O 

O 

o 

O 

O 

O 

O 

O 

o 

O 

o 

o 

o 

O 

o 

o 

o 

gw 

o 

o 

o 

ofr. 

P,  fe 

©^ 

©^ 

6Y. 

6'? 

o  © 

©f? 

©  fe 

©  fe 

oSl 

©■  o 

o^ 

«'  fe 

O    o 

2 
ft 

Sft 

Sft 

go 

Sft 

1 

S  ft 

a' ft 
2  ft 

S.-ft 

it 

2  o 
2^ 

So 
o  fc; 

tlft 
2  ft 

t.  c 
2ft 

"ft 
S  o 
2a 

i2 

11 

0  t; 

22 
2ft 

is 
2  ft 

2S. 

is 

2a 

£o2 
2a2 

a 

M 

"^  3 

"^  s 

J-   g 

""•  e 

"^  3 

''■   3 

"■  3 

''■  3 

"■  a 

"^   3 

"'  a 

'^  3 

t-H 

"^  B 

"^  a 

''^ 

"'  3 

•^  a 

"^  B 

CO    g    M 

■* 

•<»" 

•^ 

* 

•«• 

m 

•* 

■* 

'St 

•* 

^ 

1* 

^ 

•* 

T}< 

>o 

•O 

w 

CO 

CO 

m 

03 

o 

OJ 

o 

o 

C5 

«& 

o 

C35 

05 

C5 

C55 

CS 

o 

CS 

OS 

OS 

C35 

OS 

c  _S 

o 

o 

« 

W5 

^s 

CO 

X  Id 

^ 

_J 

^ 

^ 

_j 

_J 

^ 

_^ 

_^ 

_^ 

^ 

_jj 

_J 

> 

o 

a 

Cj 
1-5 

o 

© 

©■ 

o 

CS 

1-5 

3 
1-5 

3 
•-5 

O 

o 

O 

o 

O 

O 

o 

O 

o 

o 

o 

o 

o 

'A 

Ul 

f^ 

L.    O 

us 

o 

lO 

l« 

u? 

>o 

U5 

■o 

lO 

1« 

in 

in 

lO 

lO 

o 

m 

lO 

U5 

CO 

•* 

o 

OS 

o 

o 

cr^ 

0-. 

C5 

Ci 

Ci 

o 

e> 

o 

CS 

C5S 

CS 

OS 

i» 

O 

OS 

OS 

r-t 

.-H 

.-• 

.-< 

1—1 

.-< 

.-H 

1-4 

1—1 

1— « 

^H 

1— 1 

1— t 

^H 

1—1 

1-1 

1-H 

1-1 

ira 

y^ 

s  c 

-■( 

II 

C 

S 

;2 

c 

C 

3 

C 

3 

B 

3 

8 

3 

B 

3 

3 

3 

^ 

^ 

Q 

Ji 

Oj 

al 

SI 

d 

ert 

S3 

rt 

C3 

C3 

03 

Cl 

(rt 

d 

rt 

ti 

d 

o 

O 

fa 

■-5 

•-s 

l-I 

►-5 

•-5 

•-5 

>-5 

1-5 

1-3 

>-5 

1-5 

CO 

CO 

cc 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

C-, 

M 

13 
o 

c= 

o> 

05 

o; 

C5 

o 

o 

e: 

c:j 

Ci 

Ol 

CS 

o 

2 

CS 

CS 

CS 

CS 

C3S 

OS 

oc 

o* 

f-l" 

1<" 

,c 

rM" 

m 

^ 

^ 

-k' 

on 

oo" 

of 

M 

ra" 

O 

tC 

"-^ 

*-* 

'^ 

'^ 

"^ 

-^ 

t"" 

*-• 

'-^ 

*-• 

*-• 

P 

© 

c 

3 

o 

c 

3 
1-5 

"3 
1-5 

ir5 

>-5 

"3 

1-5 

"3 
>-5 

fcb 

3 

3 

bil 
3 

bb 

3 

<: 

ti 

tsb 

3 
< 

© 

a 
© 

> 
a 

> 

o 

2? 
1-5 

1 

*j^ 

S  O 

^H 

o 

Q 

to 

co" 

■^ 

'"' 

(M 

^ 

CO 

U5 

N 

CO 

<fe 

•3 
8 

o 

"o 

c 

■ 

ID 

m 

- 

a 

a 

£ 

© 

1 

© 

© 

© 

^ 

pM 

© 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

J3 

^ 

3 

.2 

« 

PQ 

m 

m 

CQ 

pa 

CO 

m 

D5 

CQ 

pa 

CQ 

pa 

pa 

CQ 

CQ 

u 

O 

PQ 

S 

s 
< 

d 

a 

H 

b" 

b" 

3* 

s" 

s" 

b' 

b" 

b' 

b" 

fl 

a" 

B* 

a 

a" 

a" 

5 

o 

o 

o 

o 

o 

o 

o 

o 

o 

a 

«! 

a 

a 

3 

8 

3 

3 

3 

8 

3 

C3 

8 

3 

3 

a 

B 

3 

>. 

>. 

>. 

>. 

>, 

>, 

>i 

>, 

>. 

>, 

>. 

>> 

>. 

>i 

>, 

>s 

>. 

^ 

•8 

o 

o 

o 

O 

o 

O 

O 

O 

O 

o 

O 

o 

O 

O 

o 

O 

o 

n 

m 

CQ 

m 

m 

M 

« 

m 

CQ 

CQ 

m 

CU 

CQ 

CQ 

PQ 

pa 

pa 

CQ 

.3 

=a 

«8 

=3 

•8 

■^ 

«3 

«8 

=« 

=3 

=3 

=3 

«8 

«8 

=3 

^ 

=3 

■« 

•8 

i3 

H 

a 

a 

a 

3 

3 

3 

3 

a 

3 

3 

3 

a 

3 

8 

3 

8 

B 

3 

§ 

2 

o 

o 

o 

O 

O 

o 

o 

O 

O 

O 

o 

O 

o 

O 

O 

O 

o 

^ 

>> 

>, 

>, 

>, 

>, 

>. 

!>. 

>> 

>, 

>> 

>. 

>> 

>. 

>. 

>> 

>. 

>. 

nS 

.3 

A 

^ 

^ 

.3 

eS 

s. 

^ 

^ 

.3 

^ 

^ 

^ 

id 

§ 

CQ 

O) 

Ul 

OJ 

m 

t/J 

i/J 

m 

OJ 

UJ 

OJ 

«j 

(/J 

O) 

£/J 

M 

DQ 

No.  34. 


COLD  STORAGE  INSPECTION. 


465 


(^ 

b> 

J3 

,£3 

J3 

.a 

J3 

J3 

XI 

^ 

S 

d 

^ 

S 

^ 

S 

s 

3 

,p 

.2 

2, 

.2 

<2 

C 

s 

rj 

a 

a 

a 

fl 

fl 

o 

O 

o 

o 

o 

Tl 

TJ 

-rt 

-0 

■o 

Tl 

T3 

T3 

a 

fl 

a 

a 

fl 

a 

d 

fl 

o 

o 

o 

o 

o 

o 

O 

fc  o  fc  a 

maJfeooofea 

m  d  m  d 

c,MaMftbj)o.6iiaMo.wiaMo.w> 
oSogogogogogogog 

K2  al  a 2  a  °  a2  a2  a2  P.S 

a  " 

|3 

a  '^ 

d  ■"  fl  "^ 

■XI 

•X< 

•* 

•^ 

lO 

•* 

■<)< 

•* 

OS 

S 

Oi 

02 

Ol 

2 

2 

Ol 

CO 

CO 

'~' 

i 

^J 

d 

d 

i 

§ 

p 

Q 

O 

O 

1-5 

0 

g 

p 

•* 

■* 

•* 

•<t< 

lO 

•<(< 

■* 

•* 

2 

Ol 

o 

o 

C5 

OS 

o 

OS 

M) 

"•■^ 

Q 

1 

O 

O 

d 

Q 

J3 

fa 

p 

CO 

CO 

CO 

CO 

CO 

CO 

<N 

CO 

o 

o 

OS 

05 

o> 

Oi 

e» 

o> 

^ 

to 

j>r 

•ai" 

o 

in" 

'^ 

-^ 

1 

1 

d 

1-5 

i 

3 

a) 

P 

o 

o 

o 

s 

CVD 

CO 

•o 

•o 

C 

d 

"3 

'o 

-4J 

.2 

^ 

3 

d 

3 

03 

ii> 

U 

« 

« 

pq 

m 

K 

> 

g 

>; 

>, 

>, 

o 

c 

e 

C3 

a 

a 

a 

s 

d 

a 

o 

a 

W 

a 

P 

o 

d 

«8 
E-i 
8 

=8 
8 

18 

03 

03 
O 

d 
o 

a 
a 

a 

a 

8 
o 

»8 

t; 

T) 

?? 

>• 

-2 

cS 

C3 

rt 

d 

a 

;'- 

OS 

03 

a 

O 

3 

&: 

C/J 

C/J 

C/J 

«j 

Oi 

OJ 

c3 


0) 


o 

-t-l 


s 


^ 

^ 


CO 


d  B 

-^  i^-i 

-M  O 

o  c 

-^  .2 

o  ^ 


466 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


—      y. 


^'  i  'i 

2  "5  ^ 


>    ;2,  - 

bo    O 
;t      —      t: 


' 

tc 

w 

'S 

y. 

o 

c 

j.r" 

-ij 

-t-> 

ec 

m 

^ 

o 

-TS 

C 

-)-> 

O 

r 

U 

tc 

_c 

C 

ci 

t^ 

1 

3 

0 

r^ 

d 

c 

0 

&■ 

c 

!  ^-^ 

n 

1 

f 

a 

g 

^ 

t. 

U 

h 

u 

u 

c^  > 

0 

2 

0 

0 

0 

c 

-  2 

-»i 

■S 

-.J 

!    t 

•3 

00 

g 

0 

ffi 

^ 

0 

0 

0 

0 

c- 

1     ~  ^ 

•s 

-a 

^ 

r- 

0 

ci 

^ 

03 

t' 

t. 

i~ 

s 

3 

3 

3 

3 

3 

1    •—■3 

k. 

•B 

■" 

8 

Lm 

u 

U 

fc- 

£ 

C 

^ 

^ 

^ 

^ 

"^ 

=  5 

E 

0 

"^ 

^■^ 

0  £ 

U3 

cS 

1 

«2 

e 

e 

ts 

"o 

0 

0 

S 

0 

c 

si 

« 

IS 

u 

z 

rt 

IS 

Z 

Z 

2 

;! 

t.  0 

•<»< 

^ 

•* 

CO 

-«< 

■**< 

13 

"TT 

1 

•2"" 

S 

s 

f— ^ 

0 

^ 

CS 

Ci 

Ci 

s  c 

". 

3. 

]]1 

oc 

"- 

^ 

cT 

^- 

CO 

" 

" 

(M 

■■—I 

a 

1 

4 

fe 

4 

0 

o 

<ii 

Q 

cj 

^ 

■^ 

e 

CO 

« 

n 

>^ 

-a 

> 

c 

^; 

o 

^ 

0 
1 

0 

. 

CO 

«" 

n 

c*r 

s 

ca 

0 
s 
0 

C5 

-__ 

CS 
0 

0 

^ 

E 
0 

«o 

cT 

3 

CJ 

e^ 

« 

g 

'^ 

> 
0 

1 

i 

0 

,0 

0 

02 

> 

0 

^' 

^ 

1 

2: 

^ 

<; 

^ 

IS 

s 

§1 

CS 

0 

0 

0 

»^ 

0 

0 

»o 

IC 

ic 

»o 

(M 

01 

C4 

E  0 

00 

00 

00 

o 

-^ 

^ 

Q; 

^• 

« 

t 

X 

«^ 

o 

0 

0 

5q 

0 

p^ 

"0 

^ 

. 

O 

S 

,^ 

s^ 

"^ 

S 

J= 

£ 

c 

c 

s 

0 

0 

0 

0 

0 

^ 

CC 

■^ 

.5 

0 
_3 

_t 

0 

"o 

E 

'5 

ts 

C3 

e~i 

0 

Pi 

::; 

p 

S 

> 

> 

c 

^^ 

^*- 

0 

CO 

!;i 

1? 

>< 

j^ 

'^. 

>^ 

ir 

B 

•^ 

s 

w 

1 

•< 
IS 

fe 

B 

s 
0 

fe 

c 
£       ■ 

c: 

.a 

1 

Q 

^. 

0 

3 

3 

0 

'3 

0 

< 

<; 

< 

C 

^" 

S 

0 

u 

^0 

c 

a" 

4  i 

1  ^ 
5 

! 

t 
^ 

d 

0 

> 

0 

3 

0 

3: 

c 
q 

1 

« 

s 

h2 

t3 

li 

pj 

tf 

(4 

li 

No.  34. 


COLD  STORAGE  INSPECTION. 


467 


o  JJ 


o 
o 

0) 

g 

o 

■•-H 

o 

+J 

^ 

«+-! 

sm 

r« 

o 

o 

-^ 

-u 

fe 

o 

n 

l' 

o 

^ 

<^ 

fcX) 

>-( 

Ci 

eS 

> 

"Si; 

o 

> 
O 

Q 

B 

o 

o 

^ 

e 
<» 

<D 

^H 

-l-> 

eS 

bfl 

QJ 

j> 

£5 

O 

r^ 

c* 

o 

'TS 

«4-l 

■TS 

a> 

(U 

<ij 

^ 

e 

H 

e 

^H 

o 

o 

tM 

Cs 

^3 

c 

TS 

^1 

o 

<u 

> 

M 

^J 

o 

o 

'^ 

o 

o 

^ 

o 

O 

c 

s 

tn 
c3 

is 

?: 

-^ 

3 

bO 

;-< 
O 

cr 

-i-> 

ti 

M 

^ 

0^ 

g 

o 

be 

■ll-l 

ti 

o 

-e 

o 

'tt 

o 

S 

o 

OP 

S 

--«      ^ 


q    o 


c 

o 

o 

•^ 

O 

-M 

^ 

>< 

a 

<D 

a 

c 

rt 

1^ 


o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

« 

C5 

05 

c« 

05 

a 

« 

C3 

eS 

c5 

C3 

•a 

13 

■n 

TS 

-a 

T3 

■v 

-3 

-T3 

•a 

■o 

T) 

T! 

-— 

r-4 

-^ 

"73 

o 

o 

o 

o 

<9 

<B 

ti 

e 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a " 

a 

a 

a 

a 

s 

a 

a 

a 

.s 

a 

a 

a 

a 

a 

u 

t^ 

^ 

L^ 

u 

u 

t^ 

^ 

ir 

,o 

•B 

.2 

.2 

0 

£ 

s 

.2 

,o 

.R 

o 

,o 

O 

t 

a 

c 

a 

a 

g 

a 

a 

a 

a 

a 

a 

d 

a 

^ 

a 

a 

^ 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

E 

TJ 

-w 

■n 

■z) 

'C^ 

-c 

'TS 

T) 

•^ 

"^ 

-a 

■o 

-rt 

"^ 

-^ 

T) 

■a 

tf 

a 

13 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

.  o 

.  o 

.  « 

.  o 

tn' 

as 

3  fr,' 

3^, 

03  fr,' 

ji  a 

3!^' 

S  n' 

S!:<>' 

3^; 

3  !;^' 

3!?; 

Sis' 

3  K 

3  v; 

Sfc-rt 

c. 
p 

oS 

q^ 

°o 

s^ 

s^ 

o^ 

ss- 

s^ 

S^ 

ss- 

s^ 

s& 

0^ 

S& 

O  o  o 

?^ 

F.^^ 

ft 

3  u 

o   ft 

-J  a 

3  ^ 

3  "■ 

3  ft 

3  ft 

3  ft 

r^  a 

3  ft 

n  ft 

3  ft 

e 

-  c 

^  a 

- 

-  a 

t-H 

".5 

kH 

►^ 

" 

"►5 

^ 

CO 

M. 

M. 

^ 

-* 

•* 

•«j< 

'<< 

■* 

•^ 

■»)< 

* 

•* 

■>}< 

■* 

-* 

"o  ^ 

o 

C5 

o 

O 

Cl 

o 

2 

o 

Ci 

2 

o 

o 

o 

o 

o 

2 

o 

t-^ 

CO 

<N 

<N 

m" 

M 

N 

M 

M 

ri" 

■ss 

'^ 

M 

Q3 

>> 

• 

*^ 

.f^ 

.*J 

.+^ 

^ 

4^ 

.^ 

^ 

•*j 

^ 

^ 

^ 

^ 

^ 

ft 

ft 

ft 

a 

ft 

ft 

ft 

ft 

ft 

3 

Q 

■-5 

C/J 

C/i 

t/j 

OJ 

M 

C/J 

M 

OJ 

M 

CO 

O} 

CO 

<; 

i          ^ 

o 

1 

1 

1 

1 

I 

I 

1 

1 

1 

1 

1 

1 

CO 

'"' 

CO 

CO 

CO 

a 

C5 

L- 

a 

o 
u 

ft 
< 

.O 

O 
ft 

1 

r 

1 

1 

1 

1 

1 

r 

1 

1 

1 

o" 

o" 

tb 

a 

o" 

tb 
a 
< 

1 

1  -ti-— • 

111 

lo 

■<** 

O 

o 

o 

o 

Q 

c^ 

_ 

CD 

O 

"■' 

" 

r- 1 

1  <:sh 

. 

o 

o 

O 

o 

-w 

xa 

a 

. 

^ 

w 

o 

f^ 

^^ 

jj- 

. 

^"^ 

"^ 

^ 

o 

o 

o 

o 

o 

^ 

-ij 

.^ 

"^ 

.fcj 

^ 

^ 

^ 

;J^ 

^ 

F 

a 

P 

§ 

S 

o 

3 

3 

zi 

S 

a 

3 

a 

a 

;3 

a 

a 

n 

d. 

« 

P3 

« 

m 

e 

« 

C 

a 

m 

pq 

H 

>3 

►3 

pa 

> 

>i 

•  >, 

s^ 

^ 

>: 

>! 

>i 

>! 

>, 

>I 

>; 

>^ 

>^ 

a 

a 

a 

a 

a 

a 

a 

C3 

cs 

cs 

zi 

a 

Cl 

Cl 

r. 

=1 

C3 

ft 

ft 

ft 

ft 

ft 

ft 

U 

ft 

ft 

u 

ft 

ft 

ft 

ft 

a 

a 

a 

B 

a 

a 

a 

S 

a 

a 

a 

a 

a 

a 

a 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

f^ 

O 

u 

U 

O 

O 

O 

U 

U 

O 

u 

U 

O 

U 

U 

O 

bn 

iO 

tn 

ui 

bll 

tn 

bfl 

bSl 

b(l 

Ml 

bt 

to 

tc 

u> 

to 

a 

a 

a 

a 

a 

C 

a 

a 

a 

a 

a 

c3 

o 

Cl 

cj 

rt 

rt 

C3 

03 

rt 

cj 

c3 

c; 

cj 

;3 

rt 

<: 

>. 

M 

bl) 

U) 

tu 

W) 

2: 

a 

ft 

s 

^ 
"S 

"3 

"o 

"ffl 

u 

t- 

>. 

« 

« 

« 

K 

« 

« 

« 

rt 

rt 

tf 

K 

K 

Pi 

tf 

O 

ci 

s 

c! 

ci 

cS 

Bl 

cS 

c^ 

cj 

OS 

c3 

r'. 

cj 

o3 

c3 

a 

a 

C 

C 

a 

C 

a 

=*5 

0 

a 

a 

a 

a 

a 

a 

g 

a 

a 

a 

a 

f! 

a 

a 

g 

t4 

■O 

Eh 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

.s 

a 

C3 

a 

a 

a 

a 

a 

c 

c 

a 

a 

e 

a 

a 

a 

•*^ 

P 

O 

o 

o 

p 

P 

o 

p 

P 

o 

o 

p 

P 

o 

o 

"S 

o 

S 

g 

S 

o 

O 

S 

S 

S 

o 

S 

s 

S 

m 

n 

PQ 

« 

w 

« 

n 

n 

n 

H 

m 

» 

K 

PQ 

« 

P5 

n 

468 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


<D 

IB 

a> 

o 

o 

o 

o 

ffl 

ffl 

5 

5 

<u 

0 

(U 

<ii 

o 

o 

o 

2 

2 

ca 

a 

cj 

C3 

c3 

03 

a 

03 

03 

c3 

03 

-a 

-a 

TS 

■^ 

■n 

-n 

•D 

-n 

-d 

■13 

•o 

Tl 

-n 

T3 

Tl 

Tl 

Tl 

Ti 

13 

T3 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

d 

a 

a 

a 

a 

a 

g 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

L^ 

^ 

^ 

u 

"  (_^ 

Ut 

(.4 

^ 

o 

o 

o 

o 

o 

o 

O 

o 

o 

•2 

£ 

<2 

.2 

o 

o 

O 

o 

o 

o 

^ 

s 

a 

d 

d 

d 

d 

d 

a 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

s 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

a 

■4^ 

-♦^ 

-4J 

-*^ 

-fcj 

-4J 

-*-> 

■+^ 

-*^ 

-*-* 

■*-> 

-fj 

-*-> 

-hi 

■*-> 

-*^ 

-hi 

-hi 

^d 

Tl 

-T) 

Tl 

Tl 

V) 

Ti 

T) 

Tt 

-r) 

T3 

T3 

Tl 

TT 

Tl 

T! 

Tl 

Tl 

Tl 

T3 

Pi 

13 

d 

d 

d 

d 

d 

a 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

.  o 

.  o 

m' 

3  !i^' 

3  Si' 

a  !ii' 

3  Si' 

3  ft' 

3  ft' 

3  ft' 

3  ft' 

3  ft' 

3  ft' 

3  ft 

3ft' 

3  ft' 

3  ft 

3  ft' 

3  ft' 

3  ft' 

3  ^"3 

P. 

o 

it 

>  p. 

It 

n1  ft 

>    Q. 

Sft 

ift 

;^  ft 

a2 

S  ft 

ft  ft 

^  ft 

aS 

>  ft 

a2 
m  ft 

"  ft 

2  o 
gft 

>  n 
2  o 

>  a 

II 

It 

?2d 

a  ft  a 

O    ft  0) 

d 

^a 

■^  d 
1— 1 

^  d 

''►S 

^^ 

^d 

»- d 

^  d 

hH 

^d 

^^ 

•-  d 

hH 

^^ 

^  d 

^  d 

hH 

^  d 

hH 

^^ 

^a 

-  d 

hH 

u^^ 

^ 

■* 

tH 

•« 

•* 

■* 

^ 

^ 

« 

•* 

CO 

« 

^ 

-«< 

•^ 

-»*< 

M< 

■* 

■* 

•* 

<s'3 

OS 

S 

2 

as 

02 

o 

o> 

as 

o> 

2 

OS 

OS 

OS 

2 

OS 

OS 

2 

OS 

05 

2 

°  > 

fn 

to 

m" 

r-T 

^ 

Ol" 

o" 

o 

00 

Qo" 

Os" 

as 

as 

(N 

e<r 

s* 

"S  a 

<M 

<M 

'^ 

(M 

'"' 

"-* 

'-' 

cq 

°tf 

bb 

<; 

d 

4 

bb 

3 
< 

bb 

d 
-< 

bb 

d 

01 

p 

< 

P 

p 

"d 

>f 

■-5 

d' 

d 

03 

h5 

d 

oi 

_>i 

"d 

h-5 

•h> 

o 

O 

o 
O 

1 

1 

1 

1 

S 

a> 

o> 

o> 

CO 

as 

as 

cJ 

(M 

OS 

OO 
OS 

s 

OS 

as 

as 

CO 

as 

Q 

lO 

gf 

s 

lO 

o 

a 

wT 

i>r 

s 

s" 

to 

CO 

<M 

as 

> 

>. 

>, 

>, 

jj 

§ 

>■ 

o 
d 

d 

1-5 

>. 

d 

03 

hi 

d 

d 

1-5 

hll 

bC 

1 

d 

1-5 

d 

d 

1-5 

P 

p 

p 

^ 

3 

h-5 

p 

d 
< 

S 
< 

li 

o 

O 

o 

IM 

as 

O 

O 

o 

o 

CO 

«o 

o 

o 

a  o 

— 

-^ 

<-Pj 

8 

o 

•1 1 

- 

o 

t3 

till 

bO 

-i 

3 

1^ 

1 

3 

T3 

d 
d 

d 
2 

d 

1 
d 

i 

d 

1 

i 

d 

C 

o 

■2 

d 

1 
3 

i 

"3 

"3 

"3 

a 

d" 
o 

ft 

O 

m 

U 

U 

O 

« 

m 

pq 

w 

>• 

W 

(-1 

« 

PQ 

OQ 

«3 

CO 

c2 

^ 

>, 

>; 

>, 

>i 

a 

d 

d 

d 

OS 

o 

(jf 

d 

a 

tt 

a 

«, 

fi 

a 

a 

a 

o 

o 

o 

o 

U 

U 

U 

o 

ui 

tin 

bn 

bn 

a 

d 

d 

d 

■^ 

■^ 

'-*^ 

"^ 

d 

H 

S 

oi 

ca 

n 

>, 

. 

-< 
^ 

'C 

't- 

'C 

. 

d 

ft 

a 

a 

o 

6 

r1 

>> 

d 

d 

03 

d 

« 

rt 

« 

rt 

0) 

d 

a 

a 

m 
h4 

■d" 

1 

o 
o 

O 

O 

- 

«a 

=a 

>i 

>; 

>; 

ft 

a 

p. 

a 

a 

"a 

Eh 

d 
o 

1 

C3 

d 

a 

d 
o 

s 

pq 

d 

'a 

d 
o 

1 

03 

d 

'a 

d 

s 

1 

o 

d 

C3 

d 
o 
O 

CO 

u 

1 

1 

a 
:! 

'o 

o 

-d 
bf 
'd 

d 

< 

i 

< 

-si 

PQ 
o 

"a 

d 

s 

fp 
>, 

o 

"a 

d 

d 
o 
-d 

03 

'C 

d 
o 
jd 

03 

d 

o 

"3 

P^ 

o 
O 

< 

-d" 
o 

s 

q 

a 

s 

< 

JS 

No.  34.] 


COLD  STORAGE  INSPECTION. 


469 


o 

o 

o 

o 

o 

o 

1 1 

rt 

C3 

cj 

,f3 

d 

a 

c! 

c3 

.Ex 

•n 

T) 

■n 

■n 

-T3 

•^ 

■a 

-a 

-3 

a) 

o 

a 

fi 

£ 

S 

g 

e 

a 

a 

a 

8 

e. 

F 

n 

a 

a 

a 

a 

a 

a 

O 

o 

o 

o 

o 

o 

a 

a 

a 

c 

c 

c 

a 

c 

a 

c 

o 

o 

o 

o 

o 

o 

o 

o 

-w 

■^ 

■4^ 

■^ 

-.^ 

-.-> 

+-) 

-.^ 

*-> 

■*-' 

X! 

■o 

-a 

-XJ 

-^ 

-— 

■n 

•o 

'^^ 

-a 

C 

ti 

c 

e 

a 

a 

a 

a 

a 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

11 

o1 

11 

n  0 

=3l  fel  o'S 

|1 
o  9 

^^ 

^^ 

^^ 

^^ 

fe^ 

ng  c.|  ft| 

-^ 

ai 

a  "■ 

c"- 

a  "^ 

^  ■" 

w  "^ 

c  >-  a  >-  c  ^ 

HH         HH         hH 

w  ■" 

w'' 

M 

•4> 

CO 

■* 

■* 

^ 

-^ 

CO 

CO 

CO 

2 

2 

2 

2 

o 

OS 

o 

OS 

2 

2 

m" 

M<' 

t^ 

o> 

o 

'^ 

C^ 

IM 

,• 

4 

& 

>. 

>> 

j3 

u 

d 

1-5 

3 
^ 

o 

o 

o 

Q 

Q 

Q 

Q 

0 

Q 

p 

cj" 

o 

J 

fi 

o 

M 

s 

Cl 

5 

C3 

C3 

S 

M 

o 

C5 

CI 

t^ 

o 

M 

CI 

l-H 

2 

o 

c^ 

i 

> 

o 

> 
o 

o 

> 

o 

a 

o 

a 

>-5 

M 

o 

Q 

z 

iz; 

z 

z 

< 

o 

p 

00 

M 

•^ 

(M 

o 

o 

M 

" 

a" 

o 

bll 

e 

3 

o 

h, 

a 

J:S 

.£3 

. 

to 

oT 

-o 

a 

.a 

1 

B 
O 

1 

^ 

.i<! 

S 

13 

a 

o 

3 

C3 

fi 

c3 

c3 

i 
'5 

> 

M 

H 

u 

U 

K 

« 

hJ 

1-1 

U   •  . 

a 

o 

-a 

o 

o 

-a 

rt 

rt 

>; 

:^ 

s) 

d 

U 

tt 

a 

a 

>, 

o 

o 

1.) 

(; 

0, 

fi 

m 

bO 

a 

a 

. 

5 

^ 

« 

"3 

hj 

d 

a 

- 

m 

M 

O 

«8 

o 
O 
=3 

6 

"8 

'a 

a 

3 

w 

=8       . 

H 

pa 

e" 

o 

H 

=8' 

02      ^ 

5^ 

a-    S 

s 

^ 

s 

1 

g- 

S  to 

s 

a  ^ 

02 

03 

1^ 

r^ 

^ 

>> 

\ 

o 

o 


o 

1=1 
c3 


;=s 
a* 


(U 
^ 


^ 

03 

-M 

, 

a; 

bX) 

be 

i=l 

as 

O 

O 

n 

^ 

o 

o 

o 

H 

5 

r^ 

"d 

-d 

II 

•o 

•a 

73 

a 

a 

a 

o 

^ 

"O 

■o 

"O 

a 

01 

« 

Q. 

u. 

D. 

a 

a 

a 

o 

o 

<u 

a) 

p 

p 

P 

■* 

T« 

C5 

o^ 

^^ 

^^ 

'"' 

o  o 

•sa 

UJ 

Qf^ 

Ul 

M 

c5 

3 

3 

<J 

-< 

P 

CO 

^ 

CO 

TS 

OS 

o 

o 

';j 

o.B 

2 

ci 

eq 

p 

O 

a 

3 

1-^ 

■^ 

3 

Os 

O 

<! 

O 

K 

-p'-^ 

<s> 

§■3 

c^ 

lO 

^ 

^ 

IS 

■* 

■* 

C5 

'tt 

r^. 

o 

•--^ 

-3 

00 

O 

'tS 

O 

O 

O 

^ 

"o 

"*-, 

■c 

.2 

* 

'e 

M 

c3 

o 

.a 

M 

§ 

S 

.d 

-O 

0^ 

m 

1 

-d 
« 

5~ 

O 

n 

W 

,o 

•^ 

c^ 

60 

O 

Cn 

o 

c^ 

a 

a 

a 

o 

s 

>> 

a 

a 

< 

OS 

•z 

S. 
fi 

>> 

a 

U 

*t^ 

03 

ft 

f^ 

o 

fi 

T3 

« 

o 

>> 

o     • 

02 

a 

a 

=8 

g 

a 

-s 

H 

a  15 

o 

a 

^  ■§ 

S 

b  ^ 

cj 

o 

s 

w 

W 

02 

' 

470  STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 

Relative  to  the  Sale  of  Eggs  taken  from  Cold  Storage. 

Chapter  538,  Acts  of  1913,  amended  by  Chapter  545,  Acts  of  1914. 
An  Act  relative  to  the  Sale  of  Eggs  taken  from  Cold  Storage. 

Section  1.  "Whenever  eggs  that  have  been  in  cold  storage  are  sold  at  whole- 
sale or  retail,  or  offered  or  exposed  for  sale,  the  basket,  box  or  other  container 
in  which  the  eggs  are  placed  shall  be  marked  plainly  and  conspicuously  with 
the  words  "cold  storage  eggs,"  or  there  shall  be  attached  to  such  container  a 
placard  or  sign  having  on  it  the  said  words.  If  eggs  that  have  been  in  cold  stor- 
age are  sold  at  retail  or  offered  or  exposed  for  sale  without  a  container,  or  placed 
upon  a  counter  or  elsewhere,  a  sign  or  placard,  having  the  words  "cold  storage 
eggs"  plainly  and  conspicuously  marked  upon  it,  shall  be  displayed  in,  upon  or 
immediately  above  the  said  eggs;  the  intent  of  this  act  being  that  cold  storage 
eggs  sold  or  offered  or  exposed  for  sale  shall  be  designated  in  such  manner  that 
the  purchaser  will  know  that  they  are  cold  storage  eggs.  The  display  of  the 
words  "cold  storage  eggs",  as  required  by  this  act,  shall  be  in  letters  not  less 
than  one  inch  in  height  and  shall  be  done  in  such  a  manner  as  is  approved  by  the 
state  board  of  health. 

Section  2.  Violation  of  any  provision  of  this  act  shall  be  punished  by  a 
fine  of  not  less  than  ten  dollars  nor  more  than  five  hundred  dollars  for  each 
offence. 

At  a  meeting  of  the  State  Board  of  Health  held  Aug.  7,  1913,  it 
was  voted  to  modify  the  regulation  made  June  5,  1913,  to  read  as 
follows:  — 

The  sign  or  placard  required  by  section  1  of  chapter  538  of  the  Acts  of  1913, 
to  be  placed  upon  or  immediately  above  cold-storage  eggs,  or  upon  the  basket, 
box  or  other  container  in  which  cold-storage  eggs  are  placed,  shall  consist  of  the 
words  "Cold  Storage  Eggs  "  printed  in  uncondensed  Gothic  type,  in  letters  not 
less  than  1  inch  in  height,  printed  in  black  on  a  white  background,  no  other 
lettering  to  appear  on  or  to  be  attached  to  said  sign  or  placard.  (This  sign  or 
placard  to  be  used  only  where  eggs  are  offered  or  exposed  for  sale.) 

On  July  2,  1914,  the  State  Board  of  Health  voted  to  make  the  fol- 
lowing regulation  concerning  the  proper  marking  of  cold-storage  eggs 
when  delivered  to  a  purchaser:  — 

The  marking  required  by  section  1  of  chapter  538  of  the  Acts  of  1913,  as 
amended  by  chapter  545  of  the  Acts  of  1914,  to  be  placed  upon  the  bag,  basket, 
box  or  other  container  in  which  cold-storage  eggs  are  placed,  after  having  been 
sold,  shall  consist  of  the  words  "Cold  Storage  Eggs"  printed  or  stamped  in 
legible  letters  not  less  than  1  inch  in  height,  in  black,  purple  or  red  ink,  no 
other  lettering  to  appear  in  connection  with  the  words  "Cold  Storage  Eggs." 
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(This  method  of  marking  to  appear  on  the  bag,  basket,  box  or  other  container 
in  which  eggs  are  delivered  to  the  purchaser,  and  on  all  containers  of  eggs  when 
sold  at  wholesale.) 

When  inspectors  of  this  Department  visited  the  cities  and  towns  in 
the  State  they  were  instructed  to  call  at  stores  handling  cold-storage 
eggs  and  explain  the  law  to  the  proprietors,  leaving  a  copy  of  the  law 
at  each  place.  When  the  stores  were  visited  a  second  time,  and  evi- 
dence of  violation  of  the  law  was  obtained,  the  proprietors  were 
taken  into  court.  The  prosecutions  under  this  law  are  given  in  the 
following  table:  — 


No. 


Date. 


Name  op  Defendant. 


Place. 


Result. 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Nov. 


19 

1913 

19, 

1913 

19 

1913 

29, 

1913 

29, 

1913 

2, 

1914 

2, 

1914 

2 

1914 

19, 

1914 

20, 

1914 

20, 

1914 

20, 

1914 

21, 

1914 

19, 

1914 

25, 

1914 

25, 

1914 

27, 

1914 

10, 

1914 

13, 

1914 

18, 

1914 

John  L.  Clemmey, 
Jean  B.  Guevremont,  Jr.,  . 
Edgar  B.  Whitehead,  . 
Lawrence  B.  Scanlon, 
William  J.  Townsend, 
Hyman  Shuman, 

Harris  Ellis 

Abe  Brest, 

Louis  Shindler,  .... 
Peter  Graziano,  .... 
Francis  P.  Howard,     . 

Jasper  Deeran 

William  F.  Harney, 
Thomas  Simonian  of  Beachmont, 
Westbrook  K.  Morrill, 
Clarence  E.  Chamberlain,  . 
Albany  Cash  Market, 
Israel  Kosofsky  of  Everett, 
Abraham  Jacobs  of  Revere, 
Edward  A.  Rosendahl, 


Fall  River,  . 
Fall  River,  . 
Fall  River,  . 
Fitchburg,    . 
Fitchburg,    . 
Cambridge, 
Cambridge, 
Cambridge, 
South  Boston 
East  Boston, 
East  Boston, 
East  Boston, 
Boston, 
Chelsea, 
Brockton, 
Brockton, 
Pittsfield, 
Maiden, 
Chelsea, 
Brockton, 


Conviction. 

Conviction. 

Conviction,  i 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction.  * 

Conviction.  > 

Conviction.  * 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Discharged. 

Conviction. 

Conviction. 

Conviction. 


Appealed. 


Total  amount  of  fines  imposed,  $120. 

Of  the  4  cases  which  appealed,  2  paid  fines,  1  was  nol-prossed  and 
1  case  was  filed. 


REPORT 


Slaughtering  and  Meat  Inspection 


FOR  THE  YEAR  1914. 


irai 


Eeport  on  Slaughtering  and  Meat  Inspection  for 

THE  Year  1914. 


In  the  cities  and  towns  of  the  State  484  inspectors  of  slaughtering 
were  approved  during  the  year  1914. 

There  are  only  two  veterinarians  employed  as  State  Inspectors  of 
Slaughtering  by  this  Department  at  the  present  time.  These  men 
are  constantly  traveling  throughout  the  State,  investigating  conditions 
regarding  slaughtering,  calling  the  attention  of  the  local  boards  of 
health  to  any  unsanitary  conditions  found  at  the  slaughterhouses,  and 
investigating  any  violations  of  the  law  they  may  find,  or  that  are 
brought  to  their  attention.  On  account  of  the  extensive  territory  to 
be  visited,  it  can  readily  be  seen  that  it  is  impossible  for  the  two 
inspectors  to  repeatedly  visit  all  the  cities  and  towns  in  the  State. 

The  State  Department  of  Health  has  condemned  and  destroyed  523 
pounds  of  meat  during  the  year  1914,  as  shown  in  the  table  below. 


Date. 

Article. 

Weight 
(Pounds). 

Reasons. 

Disposition. 

Dec.   10,  1913 
Dec.   11,  1913 
May     8,  1914 
Sept.  11,  1914 

Beef, 
Beef, 

Veal, 
Veal, 

200 

250 

43 

30 

Uninspected  and  unstamped. 
Uninspected  and  unstamped. 
Uninspected  and  unstamped. 
Immature, 

Rendered. 
Rendered. 
Rendered. 
Fed  to  chickens. 

Total,      . 

523 

Prosecutions  conducted  under  Chapter  297,  as  amended  by  Chapter  534  of  the  Acts 

of  1911,  and  Chapter  2^8,  as  amended  hy  Chapter  603  of  the  Acts  of  1912. 

Slaughtering  in  the  Absence  of  a  Duly  Appointed  Inspector  of  Slaughtering. 


Date. 

Name  of  Defendant. 

Place. 

Result. 

Dec.   16,  1913 
Dec.  24,  1913 
Jan.    23,  1914 

Charles  F.  Silloway,        .... 

Charles  J.  Bleiler, 

Joe  Woloch 

Newburyport, 
Watertown,  .... 
Dracut 

Conviction. 
Conviction. 
Conviction.! 

1  Appealed. 
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Prosecutions  conducted  under  Chapter  297,  etc.  —  Continued. 
Slaitghlering  in  the  Absence  of  a  Duly  Appointed  Inspector  of  Slaughtering  —  Concluded. 


Date. 


Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Apr. 
May- 
May 
May 
May 
July 
July 
July 
Aug. 
Aug. 
Sept. 
Sept. 
Sept. 
Oct. 
Nov. 
Nov. 


26,  1914 

3,  1914 

4,  1914 

5,  1914 
17,  1914 
25,  1914 
10.  1914 

14,  1914 

15.  1914 

21.  1914 

22,  1914 
3,  1914 
3,  1914 
3,  1914 

6,  1914 
6,  1914 

15,  1914 

17,  1914 
22,  1914 
22,  1914 

5,  1914 

18,  1914 


Name  op  Defendant. 


Place. 


Nardini  Adamo, 
Jolin  J.  Scannell,     . 
August  Young, 
Charles  Dailey, 
Isadore  Straskin,     . 
Benjamin  Lipsky.  . 
Albert  E.  Davis,     . 
W.  E.  Fredericks.    . 
Herbert  M.  ^Yilliams, 
John  Petrell, 
Samuel  Cohen, 
Joe  Katzeff,     . 
Nathan  Rosen, 
Max  Fanger.    . 
Abraham  Burstein, 
George  Steinman.  . 
Morris  Cohen. 
Jason  Waterman.     . 
Louis  Spellman. 
Barney  Mirman. 
Morris  Resnick. 
Charles  Richards.  . 


Winchendon. 
Woburn. 
Lexington,   . 
Lexington.   . 
Pittsfield.     . 
Stoughton.  . 
West  port. 
Lanesborough. 
Southbridge. 
Braintree.     . 
Sturbridge.  . 
Med  way, 
Millis,  . 
Millis.  . 
Springfield, 
Springfield. 
New  Bedford. 
Rehoboth.    . 
Dartmouth, 
Great  Barrington 
Plymouth,   . 
Marion, 


Having  Unstamped  Meat  in  Possession  with  Intent  to  sell. 


Dec.  16, 
Dec.  16, 
Jan.  26, 
Feb.  4, 
Feb.  17, 
May  22. 
May  22. 
May  22, 
Aug.  6, 
Aug.  6, 
Sept.  17, 
Nov.  13, 


1913 
1913 
1914 
1914 
1914 
1914 
1914 
1914 
1914 
1914 
1914 
1914 


Jacob  Abramson, 
Charles  F.  Silloway 
John  Abare,    . 
August  Young, 
Sam  Samuels, 
Samuel  Cohen, 
Jacob  Rutman. 
Frank  J.  Libuda 
Abraham  Burstein. 
George  Steinman.  . 
Lester  Waterman. 
J.  Keller  and  S.  Kremer. 


Newburyport, 
Newbury  port. 
Winchendon. 
Lexington.   . 
Pittsfield,     . 
Sturbridge,  . 
Southbridge. 
Southbridge, 
Springfield. 
Springfield, 
Rehoboth,    . 
Dracut, 


Result. 


Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Discharged. 

Conviction. 

Conviction. 

Conviction. 

Conviction.' 

Conviction. 


Conviction. 

Conviction. 

Conviction.  > 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Discharged. 

Discharged. 

Discharged. 

Conviction. 


»  Appealed. 
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Prosecutions  conducted  under  Chapter  297,  etc.  —  Concluded. 

Selling  Unstamped  Meat. 


Date. 

Name  of  Defendant. 

Place. 

Result. 

Dec.  16,  1913 
Jan.    26,  1914 

Cliarles  F.  Silloway 

E.  McAllister 

Newburyport, 
Winchendon, 

Conviction. 
Conviction.' 

* 

Selling  Meat  which  was  Unfit  for  Food  by  Reason  of  Disease,  the  Animal  having  come  to  its 
Death  otherwise  than  by  Slaughter. 

Dec.  30,  1913 

Arthur  Dakin 

Sudbury 

Conviction,  i 

Slaughtering  without  a  License. 

Feb.   17,  1914 

Z.  Kantrovitz, 

Pittsfield 

Conviction. 

Permitting  the  Use  of  an  Unlicensed  Slaughterhouse. 

July    10,  1914 
Sept.  15,  1914 

Andrew  Jones, 

Frank  Vera 

Norfolk 

Dartmouth, 

Conviction. 
Conviction. 

Carrying  on  Business  of  Slaughtering  in  an  Unlicensed  Slaughterhouse. 

July     3,  1914 

Max  Fanger 

MiUis 

Conviction. 

Unlawful  Use  of  Branding  Stamp. 

July 

10, 

1914 

July 

10, 

1914 

Nov. 

18, 

1914 

Andrew  Jones, 
Andrew  Jones, 
Charles  Richards, 


Norfolk, 
Norfolk, 
Marion, 


Conviction. 
Conviction. 
Discharged. 


As  Inspectors  of  Slaughtering,  did  Illegal  Stamping,  or  allowed  the  Use  of  Branding  Stamp 
by  One  Other  than  an  Authorized  Agent,  or  neglected  to  comply  with  the  Orders  and  Reg- 
ulations as  directed  by  the  State  Department  of  Health. 


Jan.      8,  1914 

E!i  Willis 

Sudbury,      .... 

Dismissed. 

Feb.   27,  1914 

E.  L.  Hannon 

Pittsfield 

Discharged. 

Sept.  22,  1914 

Charles  Howland, 

Dartmouth, 

Conviction. 

Nov.  18.  1914 

John  E.  Allen 

Marion,         .... 

Conviction. 

Total  amount  of  fines  imposed,  S575. 

1  Appealed 

The  total  number  of  complaints  entered  was  51.  Of  the  appealed 
cases  3  were  filed,  1  nol  prossed,  1  discharged,  1  sentence  sustained 
in  the  superior  court,  and  1  still  pending. 
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Nine  licenses  were  revoked  during  the  year,  in  accordance  with 
section  107,  chapter  75,  Revised  Laws,  as  follows:  — 

August  Young,  Lexington. 
Charles  Dailey,  Lexington. 
Benjamin  Lipskj^,  Stoughton. 
Jacob  Rutman,  Southbridge, 
Joe  Katzeff,  Medway. 
Nathan  Rosen,  MiUis. 
Max  Fanger,  MiUis. 
Jason  Waterman,  Rehoboth. 
Barney  Mirman,  Monterey. 

During  the  year  1914,  503  nominations  for  inspectors  of  slaughter- 
ing were  made  in  343  cities  and  towns  throughout  the  Commonwealth, 
leaving  9  towns  without  an  authorized  inspector  of  slaughtering.  Of 
the  nominees  approved  by  the  State  Department  of  Health,  3  died, 
6  resigned,  7  were  ineligible  and  5  withdrew  from  nomination. 

An  outline  of  the  work  relating  to  the  appointment  of  inspectors 
of  slaughtering  in  the  various  cities  and  towns  in  the  State  is  given 
below;  also,  the  number  of  licensed  slaughterhouses,  as  reported  by 
the  local  boards  of  health :  — 


Cities  and  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 

Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 

1 

- 

1 

- 

1 

- 

1 

- 

1 

1 

1 

- 

21 

- 

3 

- 

1 

- 

1 

- 

1 

- 

1 

- 

3 

- 

21 

- 

Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 


Abington,    . 

Acton, 

Acushnet,    . 

Adams, 

Agawam, 

Alford, 

Amesbury,  . 

Amherst, 

Andover, 

Arlington,    . 

Ashburnham, 

Ashby, 

Ashfield, 

Ashland, 


1  One  deceased. 


-  One  withdrawn  on  account  of  removal  from  State. 
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Cities  and  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  tne  State 
Department 

of  Heal  " 


Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 


Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 


Athol, 

Attleborough, 

Auburn, 

Avon,  . 

Ayer,   . 

Barn-stable, 

Barre,  . 

Becket, 

Bedford,      . 

Belchertown, 

Beilingham, 

Belmont, 

Berkley, 

Berlin, 

Bernardston, 

Beverly,    . 

Billerica, 

Blackstone, 

Blandford,  . 

Bolton, 

Bourne, 

Boxborough, 

Boxford, 

Boylston,     . 

Brain  tree,    . 

Brewster,     . 

Bridgewater, 

Brimfield,    . 

Bbockton, 

Brookfield,  . 

Brookline,    . 

Buckland,    . 

Burlington, 

Cambridge, 

Canton, 

Carlisle, 


3 
1 
1 
1 
1 
3 
1 
1 
1 
5 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
31 


1  Two  nominees  declined  to  serve. 
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Cities  axd  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 


Number  of 
Nominees 
disapproved 
by  the  .State 
Department 
of  Health. 


Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 


Carver, 

Charlemont, 

Charlton,     . 

Chatham,    . 

Chebnsford, 

Chelseji,     . 

Cheshire, 

Chester, 

Chesterfield, 

Chicopee,   . 

Chilmark,    . 

Clarksburg, 

CUnton, 

Cohasset, 

Colrain, 

Concord, 

Conway, 

Cummington, 

Dal  ton, 

Dana,  . 

Danvers, 

Dartmouth, 

Dedham, 

Deerfield,     . 

Dennis, 

Dighton, 

Douglas, 

Dover, 

Dracut, 

Dudley, 

Dunstable,  . 

Duxbury,     . 

East  Bridgewater, 

East  Longmeadow, 

Eastham,     . 

Easthampton, 


'  One  resigned. 


'  One  not  acting. 


s  Two  ineligible. 
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Cities  and  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 


Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 


Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 


Easton, 
Edgartown, 
Egremont, 
Enfield, 
Erving, 
Essex,  . 
Everett,     . 
Fairhaven,  . 
F.'VLL  River, 
Falmouth, 

FiTCHBURG, 

Florida, 

Foxborough, 

Framingham, 

Franklin, 

Freetown,    . 

Gardner, 

Gay  Head,  . 

Georgetown, 

Gill,     . 

Gloucester, 

Goshen, 

Gosnold, 

Grafton, 

Granby, 

Granville,    . 

Great  Barrington, 

Greenfield,  . 

Greenwich, 

Groton, 

Groveland, 

Hadley, 

Halifax, 

Hamilton,    . 

Hampden,  . 

Hancock, 


1 
2 
2 
1 
1 
2 
3 
2 
2 
1 
2 

1 

1 

22 

1 

1 

1 


1  One  suspended. 


2  One  deceased. 
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Cities  and  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 


Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 


Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 


Hanover, 

Hanson, 

Hardwick, 

Harvard, 

Harwich, 

Hatfield,      . 

Haverhill, 

Hawley, 

Heath, 

Hingham,    . 

Hinsdale,     . 

Holbrook,    . 

Holden, 

Holland,      . 

HolUston,    . 

HOLTOKE, 

Hopedale,    . 

Hopkinton, 

Hubbardston, 

Hudson, 

Hull,    . 

Huntington, 

Ipswich, 

Kingston,    . 

Lakeville,    . 

Lancaster,    . 

Lanesborough, 

Lawrence, 

Lee, 

Leicester,     . 

Lenox, 

Leominster, 

Leverett, 

Lexington,  . 

Ley den, 

Lincoln, 


I  Two  revoked. 


'  One  resigned. 
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Cities  and  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 


Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 


Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 


Littleton,     . 

Longmeadow, 

Lowell, 

Ludlow, 

Lunenburg, 

Ltnn, 

Lynn  field,   . 

Malden, 

Manchester, 

Mansfield,    . 

Marblehead, 

Marion, 

Marlborough, 

Marshfield,  . 

Mashpee, 

Mattapoisett, 

Maynard,     . 

Medfield, 

Medford,    . 

Medway, 

Melrose,    . 

Mendon, 

Merrimac,    . 

Methuen, 

Middleborough, 

Middlefield, 

Middleton,  . 

Milford, 

Millbury,     . 

Millis,  . 

Milton, 

Monroe, 

Monson, 

Montague,   . 

Monterey,    . 

Montgomery, 


1  One  revoked. 


2  One  ineligible. 


'One  resigned. 


*  Two  revoked. 
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Cities  and  Towns. 

Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 

Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 

Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 

Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 

Mount  Washington,     .... 

1 

1 

* 

- 

Nahant, 

- 

- 

- 

- 

Nantucket, 

1 

1' 

- 

- 

Natick,        .    •    . 

1 

1 

- 

- 

Needham,    . 

1 

1 

- 

- 

New  Ashford, 

1 

1 

- 

1 

New  Bedford,  . 

1 

1 

- 

1 

New  Braintree, 

1 

1 

- 

1 

New  Marlborougl 

1, 

3 

3 

- 

- 

New  Salem, 

2 

2 

- 

- 

Newbury,    . 

2 

2 

- 

- 

Newburyport, 

2 

2 

- 

4 

Newton,     . 

2 

2 

- 

1 

Norfolk,       . 

1 

1 

- 

3 

North  Adams, 

- 

- 

- 

1 

North  Andover, 

- 

- 

North  Attleborough, 

- 

3 

North  Brookfield, 

- 

- 

North  Reading,  . 

- 

- 

Northampton, 

- 

1 

Northborough, 

- 

- 

Northbridge, 

- 

- 

Northfield,  . 

- 

- 

Norton, 

- 

- 

Norwell, 

- 

- 

Norwood,     . 

- 

1 

Oak  Bluffs, 

- 

1 

Oakham, 

- 

2 

Orange, 

- 

- 

Orleans, 

- 

- 

Otis,     . 

- 

1 

Oxford, 

- 

- 

Palmer, 

- 

2 

Paxton, 

- 

1 

Peabody,     . 

- 

- 

Pelham, 

2 

2 

- 

~ 

1  One  resigned. 
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Cities  and  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 


Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 


Number 
of  Licensed 

Slaughter- 
houses reported 
to  the  State 
Department 

of  Health. 


Pembroke,  . 
Pepperell,    . 
Peru,    . 
Petersham, 
Phillipston, 

PiTTSFIELD, 

Plainfield,  . 
Plainville,  . 
Plymouth,  . 
Plympton,  . 
Prescott, 
Princeton,  . 
P*rovincetown, 

QUIXCT, 

Randolph,  . 
Raynham,  . 
Reading, 
Rehoboth,   . 
Revere, 
Richmond,  . 
Rochester,   . 
Rockland,    . 
Rockport,    . 
Rowe, 
Rowley, 
Roj'alston,  . 
Russell, 
Rutland, 

S.\LEM, 

Salisbury,    . 

Sandisiield, 

Sandwich,    . 

Saugus, 

Savoy, 

Scituate, 

Seekonk, 


1  One  surrendered. 


'  One  resigned. 


'  One  revoked. 


486 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


Cities  and  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 


Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 


Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 


Sharon, 
Sheffield,  . 
Shelburne,  . 
Sherborn,  . 
Shirley, 
Shrewsbury, 
Shutesbury, 
Somerset,     . 

SOMERVILLE, 

South  Hadley, 

Southampton, 

Southborough, 

Southbridge, 

Southwick,  . 

Spencer, 

Springfield, 

Sterling, 

Stoekbridge, 

Stoneham,  . 

Stoughton,  . 

Stow,  . 

Sturbridge, 

Sudbury,     . 

Sunderland, 

Sutton, 

Swampscott, 

Swansea, 

Taunton,  . 

Templeton, 

Tewksbury, 

Tisbury, 

Tolland,       . 

Topsfield,    . 

Townsend,  . 

Truro, 

Tyngsborough, 


11 


1  One  revoked. 


5  Three  ineligible. 
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Cities  and  Towns. 

Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 

Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 

Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 

Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 

Tyringham, 

1 

1 

- 

- 

Upton, 

2 

2 

- 

1 

Uxbridge, 

1 

1 

- 

- 

Wakefield, 

1 

1 

- 

- 

Wales, 

1 

1 

- 

- 

Walpole, 

1 

1 

- 

- 

Waltham, 

1 

1 

- 

1 

Ware, 

3 

3 

- 

- 

Wareham, 

1 

1 

- 

1 

Warren, 

1 

1 

- 

- 

Warwick, 

1 

1 

- 

- 

Washington, 

2 

2 

- 

1 

Watertown, 

2 

2 

- 

1 

Wayland,     . 

1 

1 

- 

2 

Webster, 

1 

1 

- 

- 

Wellesley, 

1 

1 

- 

- 

Wellfleet, 

1 

1 

- 

- 

Wendell, 

2 

2 

- 

- 

Wenham , 

- 

- 

- 

2 

West  Boylston, 

1 

1 

- 

- 

West  Bridgewater, 

1 

1 

- 

3 

West  Brookfield, 

1 

1 

- 

- 

West  Newbury,  . 

1 

1 

- 

.  2 

West  Springfield, 

1 

1 

- 

- 

West  Stockbridge, 

2 

2 

- 

1 

West  Tisbury,     . 

1 

1 

- 

1 

Westborough, 

1 

1 

- 

- 

Westfield,     . 

61 

4 

- 

2 

Westford,     . 

1 

1 

- 

1 

Westhampton, 

2 

2 

- 

- 

Westminster, 

2 

2 

- 

1 

Weston, 

1 

1 

- 

2 

Westport,     . 

4 

4 

- 

9 

Westwood,  . 

1 

1 

- 

1 

Weymouth, 

1 

1 

- 

- 

Whately,      . 

1 

1 

- 

- 

1  Two  names  withdrawn  by  local  board  of  health. 
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Cities  and  Towns. 


Number  of 
Nominations 

made  by 
Local  Boards 

of  Health. 


Number 
of  Nominees 

approved 
by  the  State 
Department 

of  Health. 


Number  of 
Nominees 
disapproved 
by  the  State 
Department 
of  Health. 


Number 
of  Licensed 
Slaughter- 
houses reported 
to  the  State 
Department 
of  Health. 


Whitman,     . 

Wilbraham, 

Williamsburg, 

Williamstown, 

Wilmington, 

Winchendon, 

Winchester, 

Windsor, 

VVinthrop,    . 

WOBXJRN,       . 

Worcester, 
Worthington, 
Wrentham,  . 
Yarmouth,  . 


'  One  ineligible. 

In  the  town  of  Grafton  the  inspector  of  slaughtering  was  quaran- 
tined on  account  of  foot-and-mouth  disease  existing  among  his  herd, 
and  another  nominee  was  approved  in  November,  1914,  to  act  for 
the  time  being. 

Of  the  slaughterhouse  licenses  which  were  revoked  for  the  balance 
of  the  year,  in  accordance  with  section  107  of  chapter  75  of  the 
Revised  Laws,  that  of  Charles  Dailey  of  Lexington  was  restored  upon 
findings  of  the  Superior  Court.  The  slaughterhouses  of  Nathan  Rosen 
and  Max  Fanger  of  Millis,  and  Barney  Mirman  of  Monterey,  were 
licensed  in  the  name  of  persons  other  than  the  owners. 


Sum77iar7/. 
Number  of  nominations  made  by  local  boards  of  health, 
Number  of  nominees  approved  by  the  State  Department  of  Health, 
Number  of  nominees  disapproved  by  the  State  Department  of  Health, 

Number  of  nominees  ineligible  to  the  position, 

Number  of  nominees  who  withdrew  after  nomination. 


503 

484 
7 
7 
5 


Of   the   total   number  of   inspectors   of   slaughtering  approved,  104 
were  new  nominations. 
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Total  number  of  licensed  slaughterhouses  reported, 367 

Number  of  licenses  reissued, 237 

Number  of  licenses  revoked  on  account  of  conviction,         ....  9 

During  the  year  1914  the  inspectors  of  slaughtering  have  found  it 
necessary  to  condemn  626i  cattle,  1,383  calves,  422  hogs,  4  sheep 
and  1  boar  for  various  reasons,  and  disposed  of  the  same  in  such 
manner  that  it  could  not  be  used  for  food. 

The  details  of  the  results  of  the  inspection  work  in  the  cities  and 
towns  throughout  the  State  for  the  year  ending  Nov.  30,  1914,  is 
given  herewith:  — 
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INSPECTION  OF  DAIEIES. 


During  the  past  year  a  change  was  made  in  the  method  of  dairy 
inspection  as  conducted  by  this  Department.  The  former  method 
of  reporting  conditions  at  dairies  was  dropped  and  the  United  States 
Department  of  Agriculture  score  card  was  adopted,  beginning  Dec. 
1,  1913.     A  copy  of  this  score  card  follows:  — 

MASSACHUSETTS  STATE  BOARD  OF  HEALTH. 

Saxitart  Ixspectiox  of  Dairy  Farms. 

Score  Card. 

Name  

Town  of State  of 

Milk  being  delivered  by 

to for  shipment  to 

Date  of  inspection time A.  P.  M. 

Was  milking  or  liandling  milk  being  carried  on  at  time  of  inspection 

Delivered  at  station R.R time A.  P.  M. 

f  vi^^-.^cf  ^tL°^  ^^'ITrl^.n.         1  Do  vou  receive  other  milk  at  anv  time,  if  so 
What  milk  is  shipped, J  ^^°™"'",  °^  "^^^  f  shipment  I         - 

luji,  iiiiii>.  105  c^iiipi^cu-^  >^,g}jt  of  dav  before  shipment       |x  ^^     ■.  „^ 

I  Morning  of  day  before  shipment  J  "°°^  ^'^'^^ 

No.  of  cows No.  milking Amount  produced 

Are  udders  free  from  disease 

Does  stable  need  whitewashing Is  ventilation  effective 

Are  pigs  kept  in  stable or  a  source  of  offence Is  ice  supply  adequate 

Is  milk  room  satisfactorily  located Method  of  cooling  milk 

Danger  of  contamination 

Source  of  water  supply 

Is  it  likely  to  be  contaminated,  and  how 

Are  privy  vaults  protected  against  flies Are  they  so  located  as  not  to  be  a  source  of  danger 

Are  there  infectious  diseases  among  milk  handlers  or  their  families 

Date  and  nature  of  last  case 

Is  horse  manure  used  near  cows 

Remarks 
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Score  Card  — 

Approved  by  U.  S.  Government. 

Score           | 

Methods 

Score 

Equipment 

Perfect 

Allowed 

Perfect 

Allowed 

Cows 
Health: 

Apparently  in  good  health 

If  tested  with  tuberculin  once 
a  year  and  no  tuberculosis 
is  found,  or  if  tested  once 
in  six  months  and  all  react- 
ing animals  removed    . 

(If  tested  only  once  a  year  and 
reacting  animals  found  and  re- 
moved, 2.) 
Comfort: 

Bedding 

Temperature  of  stable     . 

Food 

Water: 

Clean 

Fresh 

Light:   4  sq.  ft.  of  glass  per  cow 

(Threesq.  ft.,  3;  2  sq.ft.,  2;   1 
sq.  ft.,  1.      Deduct  for  uneven 
distribution.) 
Ventilation:  automatic  system  . 

(Adjustable  windows,  1.) 
Cubic  feet  oj  space  for  cow :   500 

to  1,000  feet      .... 

(Less  than  500  feet,  2 ;  less  than 
400  feet,  1 ;  less  than  300  feet,  0.) 

1 

5 

1 
1 
2 

1 
1 
4 

3 
3 

1 
1 

2 

1 
1 

1 
1 

3 
1 

1 
1 

1 

1 

1 

1 

Cows  AND  Stables 
Cleanliness  of  cows     . 
Cleanliness  of  stables: 

Floor 

Walls 

Ceilings  and  ledges 

Mangers  and  partitions   . 

Windows           .... 
Stable  air    .         .         .         .         . 
Barnyard  clean  and  well  drained 
Removal    of    manure    daily    to 

field  or  proper  pit    . 

(To  50  feet  from  stable,  L) 

Utensils  and  Milking 
Care  and  cleanliness  of  utensils: 

Thoroughly  cleansed 

Inverted  in  pure  air 
Cleanliness  of  milking: 

Clean,  dry  hands     .      _  . 

Udders  washed  and  dried 

(Udders   cleaned   with   moist 
cloth,  4;  cleaned  with  dry  cloth 
at  least  15  minutes  before  milk- 
ing. 1-) 

Handling  the  Milk 

Cleanliness  of  attendants  . 

Milk  removed  immediately  from 
stable        

Cleanliness  of  milk  room    . 

Prompt  cooling:    (cooled  imme- 
diately after  milking  each  cow) 

Efficient  cooling:   below  50°  F. 
(51°  to  55°,  4;  56°  to  60°,  2.) 

Storage:  below  50°  F. 

(51°  to  55°,  2;  56°  to  60°,  1.) 

Transportation:  iced 

(For   jacket   or   wet    blanket 

allow  2 ;   dry  blanket  or  covered 

wagon,  1.) 

8 

2 
1 

1 
1 
1 
6 
2 

2 

5 
3 

3 
6 

1 
2 

3 

2 
5 

3 

3 

Stables 
Location  of  stable: 
Well  drained    .... 
Free  from  contaminating  sur- 
roundings     .... 
Construction  of  stable: 
Tight,  sound  floor  and  proper 

gutter 

Smooth,  tight  walls  and  ceil- 

5  g 

Proper  stall,  tie  and  manger  . 
Utensils 

:     8 
:    1 

Ph 

(Clean,  convenient  and  abun- 
dant.) 
Small-top  milking  pail 

3 
O 

w 

Q 

Read  your  score  card  care- 
fully   and    improve   where 
points  are  low. 

Clean  milking  suits    . 
Milk  Room  or  Milk  House 

Free  from  contaminating  sur- 
roundings,   .... 

Total 

Construction  of  milk  room : 
Floor,  walls  and  ceiling  . 
Light,  ventilation,  screens 

60 

Total 

40 

Score  for  equipment +  Score  for  methods = Final  Score. 

Note  1.  —  If  any  filthy  condition  is  found,  particularly  dirty  utensils,  the  total  score  shall  be  limited 
to  49. 

Note  2.  —  If  the  water  is  exposed  to  dangerous  contamination  or  there  is  evidence  of  the  presence  of 
a  dangerous  disease  in  animals  or  attendants,  the  score  shall  be  0. 

Signed 
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The  following  classification  of  dairies,  based  on  the  score  card,  was 
arranged :  — 

Class  A.\,  90  to  100  per  cent. 
Class  A,  75  to  90  per  cent. 
Class    B,  60  to    75  per  cent. 

Dairies  with  a  rating  below  60  per  cent,  were  considered  unclean. 
This  system  of  inspection  and  classification  was  continued  until 
Oct.  1,  1914. 

The  following  legislation  relative  to  the  production  and  sale  of 
milk  was  passed  July  3,  1914:  — 

Acts  of  1914,  Chapter  744. 
An  Act  rel-\tive  to  the  Production  and  Sale  of  Milk. 

Section  1.  It  shall  be  unlawful  for  any  producer  of  milk  or  dealer  in  milk 
to  sell  or  dehver  for  sale  in  any  city  or  to-^vn  in  the  commonwealth  any  milk 
produced  or  dealt  in  by  him  -wdthout  first  obtaining  from  the  board  of  health 
of  such  city  or  town  a  permit  authorizing  such  sale  or  dehvery.  Said  boards 
of  health  are  hereby  authorized  to  issue  such  permits  after  an  inspection,  satis- 
factory to  them,  of  the  place  in  which  and  of  the  circumstances  imder  which 
such  milk  is  produced,  has  been  made  by  them  or  by  their  authorized  agent. 
Any  permit  so  granted  may  contain  such  reasonable  conditions  as  said  board 
may  think  suitable  for  protecting  the  pubhc  health  and  may  be  revoked  for 
failure  to  comply  with  any  of  such  conditions.  No  charge  shall  be  made  to 
the  producer  for  the  permit  or  for  the  inspection  of  the  dairy  where  the  milk  is 
produced. 

Section  2.  In  case  any  permit  so  granted  is  revoked,  the  board  revoking 
the  permit  shaU  immediately  send  notice  of  the  revocation  to  the  state  board 
of  health,  and  the  state  board  of  health  shall  at  once  infonn  the  boards  of 
health  of  other  cities  and  towns  in  the  commonwealth  where,  in  its  judgment, 
milk  produced  by  the  dairy  to  which  the  permit  relates  would  be  likely  to  be 
sold  or  dehvered  for  sale,  and  the  state  board  of  health  shaU  also  give  notice  of 
such  revocation  to  any  dealer  in  milk  who,  in  the  judgment  of  the  board,  would 
be  likely  to  purchase  milk  from  such  dairy;  and  upon  receipt  of  such  notice  it 
shall  be  unlawful  for  any  dealer  so  notified  to  sell  or  offer  for  sale  in  this  com- 
monwealth milk  from  the  said  dairy. 

Section  3.  After  a  permit  has  been  revoked,  it  may  be  renewed  in  the 
same  way  in  which  the  original  permit  was  issued,  in  which  case  the  same  form 
of  notification  shaU  foUow  as  is  required  in  the  issuance  of  the  original  permit. 

Section  4.  Any  person,  firm  or  corporation  violating  any  pro^ision  of  this 
act  shall  be  punished  by  a  fine  of  not  more  than  one  hundred  dollars  for  each 
offence. 

Section  5.  It  shall  be  the  duty  of  the  state  board  of  health  to  enforce  the 
provisions  of  section  two  of  this  act. 


514  STATE   DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 

Section  6.  It  shall  be  the  duty  of  the  inspectors  of  milk  appointed  by  the 
boards  of  health  of  cities  and  towns  to  enforce  the  provisions  of  section  one,  so 
far  as  relates  to  the  milk  supply  of  their  respective  cities  and  towns.  [Approved 
July  3,  1914. 

On  Sept.  8,  1914,  the  Acting  Commissioner  of  Health,  in  co-opera- 
tion with  the  Massachusetts  Milk  Inspectors'  Association,  relative 
to  the  enforcement  of  the  provisions  of  chapter  744  of  the  Acts  of 
1914,  approved  of  the  following  statement  being  sent  by  the  secre- 
tary of  the  Massachusetts  Milk  Inspectors'  Association  to  all  the 
local   boards   of   health   in   the   Commonwealth:  — 

Massachusetts  State  Department  of  Health,  Boston. 
To  the  Board  of  Health. 

The  following  suggestions  of  the  Massachusetts  Milk  Inspectors'  Association, 
relative  to  the  enforcement  of  the  provisions  of  chapter  744  of  the  Acts  of  1914 
as  to  the  issuing  of  permits  to  milk  producers  and  dealers,  have  the  approval  of 
the  Commissioner  of  Health :  — 

First.  —  That  permits  to  milk  producers  be  granted  subject  to  the  dairy 
attaining  a  minimum  score  of  50  on  the  latest  form  of  the  United  States  score 
card. 

Second.  —  That  permits  to  both  producers  and  dealers  be  granted  subject 
to  comphance  -with  the  rules  and  regulations  concerning  milk,  in  force  in  the 
respective  cities  and  towois. 

Model  forms  of  permits  are  enclosed.  Copies  of  the  United  States  Score  Card 
may  be  obtained  upon  application  to  the  United  States  Department  of  Agri- 
culture. 

Wm.  C.  Haxson,  M.D., 
Acting  Commissioner  of  Health. 

In  co-operation  •v\'ith  the  Massachusetts  Milk  Inspectors'  Association:  John 
J.  McGrath,  Salem,  President;  CUfford  W.  Shippee,  Gardner,  Secretary. 

Boston,  Sept.  8,  1914. 

In  order  to  comply  with  the  conditions  of  this  agreement  it  became 
necessary  to  change  the  classification  of  dairies  and  to  use  the  latest 
form  of  United  States  score  card  for  inspection  of  dairies. 
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A.  P.  M. 

Do  you  receive  other  milk  at  any  time,  if  so 
from  whom  


MASSACHUSETTS  STATE  DEPARTMENT  OF  HEALTH. 
Sanitary  Inspection  of  Dairy  Farms. 

Name 

Town  of State  of 

Milk  being  delivered  by 

to for  shipment  to. 

Date  of  inspection time A.  P.  M. 

Delivered  at  station R.R time. . . 

f  Xight  of  dav  of  .shipment 
What  milk  is  shipped  j  ^^^  ^Jl^e^r^^^^t 

[  Morning  of  day  before  shipment 

No.  of  cows No.  milking Amount  produced 

Are  udders  free  from  disease 

Does  stable  need  whitewashing Is  ventilation  effective 

Are  pigs  kept  in  stable or  a  source  of  offence Is  ice  supply  adequate. . 

Source  of  water  supply 

Is  it  likelj-  to  be  contaminated,  and  how 

Are  privy  vaults  protected  against  flies Are  they  so  located  as  not  to  be  a  source  of  danger 

Are  there  infectious  diseases  among  milk  handlers  or  their  families 

Date  and  nature  of  last  case 

Is  horse  manure  used  near  cows ^ 

Remarks , 


Score  Card  Approved  by  U.  S.  Government. 


Score 

Methods 

Score 

Equipment 

Perfect 

Allowed 

Perfect 

Allowed 

Cows 
Health 

6 

1 
1 

2 

4 

4 
1 

Cows 

Clean 

(Free  from  visible  dirt,  6.) 

Stables 

Cleanliness  of  stables  .... 

Floor 2 

Walls 1 

Ceilings  and  ledges         .     .     1 
Mangers  and  partitions       .     1 
Windows 1 

Stable  air  at  milking  time     . 
Freedom  from  dust  ...     3 
Freedom  from  odors      .     .     2 

Cleanliness  of  bedding      .     .     . 

Barnyard 

Clean 1 

Well  drained 1 

Removal  of  manure  daily  to  50 
feet  from  stable 

Milk  Room  or  Milk  House 
Cleanliness  of  milk  room       .     . 

Utensils  and  Milking 
Care  and  cleanliness  of  utensils 
Thoroughly  washed        .     .    2 
Sterilized  in  steam   for   15 

minutes 3 

(Placed    over    steam    jet,    or 
scalded  with  boihng  water,  2.) 
Protected  from  contamina- 
tion       3 

8 
6 

5 

1 
2 

2 
3 

8 

Apparently  in  good  health  .     1 
If   tested   with   tuberculin 
within  a  year  and  no  tu- 
berculosis is  found,  or  if 

tested  within  six  months 
and  all  reacting  animals 

removed 5 

(If  tested  wthin  a  year  and  re- 
acting animals  are  found  and  re- 

moved, 3.) 

Food  (clean  and  wholesome) 

Water  (clean  and  fresh)     .     . 

St.vbles 
Location  of  stable 

Well  drained 1 

Free    from    contaminating 

surroundings      ....     1 
Construction  of  stable 

Tight,     sound     floor     and 
proper  gutter     ....    2 

Smooth,    tight   walls    and 
ceiling 1 

Proper  stall  tie,  and  manger    1 

Pro\-ision  for  light:  Four  sq.ft.  of 

glass  per  cow 

(Three  sq.ft.,  3;  2  sq.ft.,  2;    1 
sq.  ft.,  1.    Deduct  for  uneven 
distribution.) 
Bedding 
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Score  Card  —  Approved  by  U.  S.  Government  —  Concluded. 


Equipment 


Score 


Perfect 


Allowed 


Stables  —  Con. 

Ventilation 

Provision  for  fresh  air,  con- 
trolla;ble  flue  s.\  stem   .     .    3 
(Windows  hinged  at  bot- 
tom, 1.5;    sliding  win- 
dows, 1 ;  other  openings, 
0.5.) 
Cubic  feet  of  space  per  cow, 

500  ft 3 

(Less  than  500  ft.,  2;  less 
than  400  ft.,  1;  less  than 
300  ft.,  0.) 
Provision    for    controlling 
temperature       ....    1 

Utensils 
Construction  and  condition  of 

utensils 

Water  for  cleaning 

(Clean,  convenient,  and  abund- 
ant.) 
Small-top  milking  pail 

Milk  cooler 

Clean  milking  suits      .... 

Milk  Room  or  Milk  House 

Location :  Free  from  contaminat- 
ing surroundings        .... 

Construction  of  milk  room    , 
Floor,  walls,  and  ceiling     .     1 
Light,  ventilation,  screens  .    1 

Separate  rooms  for  washing  uten- 
sils and  handling  milk  . 

Facilities  for  steam       .... 
(Hot  water,  0.5.) 


Total 


Methods 


Utensils  and  Milking  — 
Con. 
Cleanliness  of  milking       .     .     . 
Clean,  dry  hands       ...    3 
Udders  washed  and  wiped .     6 
(Udders   cleaned   with   moist 
cloth,  4;   cleaned  with  dry  cloth 
or  brush  at  least  15  minutes  be- 
fore milking,  1.) 

Handling  the  Milk 

Cleanliness  of  attendants  in  milk 
room 

Milk  removed  immediately  from 
stable  without  pouring  from 
pail 

Cooled  immediately  after  milk- 
ing each  cow 

Cooled  below  50"  F 

(51°  to  5o°,  4:  56°  to  60°,  2.) 

Stored  below  50°  F 

(51°  to  55°,  2;  56°  to  60°,  1.) 

Transportation  below  50°  F. 
(51°  to  55°,  1.5;  56°  to  60°,  1.) 
(If  delivered  twice  a  day,  allow 
perfect  score  for  storage  and 
transportation.) 


Read  your  score  card  care- 
fully and  improve  where 
points  are  low. 


Total 


Score 


Perfect  Allowed 


^    ^. 


Equipment. 


Methods. 


.Final  Score. 


Note  1.  —  If  any  exceptionally  filthy  condition  is  found,  particularly  dirty  utensils,  the  total  score  may 
be  further  limited. 

Note  2.  —  If  the  water  is  exposed  to  dangerous  contamination,  or  there  is  evidence  of  the  presence  of 
a  dangerous  disease  in  animals  or  attendants,  the  score  shall  be  0. 


Signed. 


Inspector. 


The  classification  of  dairies  w^as  rearranged  as  follows:  — 


Class  AA,  90  to  100  per  cent. 
Class  A,  75  to  90  per  cent. 
Class    B,  50  to    75  per  cent. 
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Dairies  with  a  rating  below  50  per  cent,  are  considered  unclean. 
The  above  rating  has  been  in  use  since  Oct.   1,   1914. 

On  Nov.  1,  1914,  it  became  evident  that  foot  and  mouth  disease 
might  possibly  have  gained  access  to  this  State  and  perhaps  be 
prevailing  among  some  of  the  dairy  herds;  consequently,  it  was 
decided  as  a  precautionary  measure  to  discontinue  the  inspection 
of  dairies. 

Within  a  few  days  of  this  discontinuance  of  dairy  inspection  foot 
and  mouth  disease  was  found  in  cows  at  some  of  the  dairies  in  the 
State,  and  the  usual  procedure  of  quarantine,  etc.,  was  ordered  by 
the    Department   of    Animal    Industry. 

The  following  tables  show  the  number  of  dairies  examined  in  the 
cities  and  towns  visited  from  Dec.  1,  1913,  to  Oct.  31,  1914,  inclusive, 
and  the  percentage  found  in  each  place  of  commendable  dairies. 


Place. 


Number 

ex- 
amined. 

Class 
AA. 

Class 
A. 

Class 
B. 

Unclean 
Dairies. 

Per  Cent 
Clean 
Dairies. 

16 

- 

- 

5 

11 

31.25 

18 

- 

- 

17 

1 

94.44 

21 

- 

- 

19 

2 

90.49 

22 

1 

2 

12 

7 

68.18 

8 

- 

3 

5 

- 

100.00 

5 

- 

- 

2 

3 

40.00 

12 

- 

1 

10 

1 

91.67 

2 

- 

- 

2 

- 

100.00 

18 

- 

- 

15 

3 

83.33 

23 

- 

2 

21 

100.00 

47 

- 

14 

19 

14 

70.21 

19 

- 

5 

14 

- 

100.00 

6 

- 

1 

5 

- 

100.00 

3 

- 

- 

3 

- 

100.00 

2 

- 

- 

- 

2 

- 

2 

- 

- 

2 

- 

100.00 

55 

- 

5 

39 

11 

80.00 

6 

- 

- 

3 

3 

50.00 

1 

- 

- 

- 

1 

- 

1 

- 

- 

1 

- 

100.00 

1 

- 

- 

1 

- 

100.00 

3 

1 

- 

2 

- 

100.00 

7 

- 

1 

4 

2 

71.43 

Abington, 

Amesbury, 

Andover,  . 

Barnstable, 

Belmont, 

Bourne,    . 

Boxford,   . 

Brewster, 

Bridgewater, 

Brimfield, 

Brockton, 

Brookfield, 

Buckland, 

Cambridge, 

Carver,     . 

Charlemont, 

Charlton, 

Chatham, 

Cheshire, 

Chilmark, 

Clinton,    . 

Cohasset, 

Dalton,     . 
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Place. 


Number 

ex- 
amined. 


Class 
AA. 


Class 
A. 


Class       Unclean    P"  Cent. 

B.  Dairies.     ^V  - 

Dairies. 


Dover, 

Dudley,    . 

Duxbury, 

East  Bridgewater, 

Eastham, 

Edgartown, 

Essex, 

Fairhaven, 

Falmouth, 

Freetown, 

Georgetown, 

Gloucester, 

Groveland, 

Halifax,    . 

Hamilton, 

Hanover, 

Hanson,    . 

Harwich, 

Hingham, 

Hinsdale, 

Holland,  . 

Hull, 

Ipswich,    . 

Kingston, 

Lakeville, 

Lanesborough, 

Leicester, 

Lenox, 

Lynn, 

Manchester, 

Marblehead, 

M.irshfield, 

Marion,     . 

Mattapoisett,    . 

Merrimac, 

Middleborough , 

Millbury, 

Monson,    . 


60.00 
88.89 
66.67 
50.00 
66.67 
50.00 
16.67 
10.26 
81.82 
50.00 
50.00 
17.78 
76.92 
33.33 
83.33 
15.79 
37.50 
20.00 

100.00 
15.38 

100.00 

29.41 
63.16 

100.00 
32.00 
82.35 
50.00 
25.00 

100.00 
42.86 
64.71 
50.00 
5.56 
87.50 
33.33 
74.36 

100.00 
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Place. 


]  Number 
I       ex- 
amined. 


Class 
AA. 


Class 
A. 


Class 
B. 


Unclean 
Dairies. 


Nantucket, 
New  Braintree, 
Newbury, 
Northampton, 
North  Brookfield, 
Norwell,   . 
Norwood, 
Oak  Bluffs, 
Orleans,    . 
Oxford,     . 
Palmer,     . 
Pittsfield, 
Plymouth, 
Plympton, 
Province  town, 
Quincy,    . 
Randolph, 
Raynham, 
Rehoboth, 
Revere,     . 
Richmond, 
Rochester, 
Rockport, 
Rowley,    . 
Salisbiiry, 
Sandwich, 
Saugus,     . 
Scituate,  . 
Seekonk,  . 
Shelburnc, 
Southbridge,    . 
Spencer,    . 
Stoughton. 
Sturbridge, 
Sutton,      . 
Swampscott, 
Tisbury,  . 
Truro, 


40 
51 
40 
19 
29 

4 
17 

6 

3 
16 
12 
25 
18 

3 

5 
47 
24 
18 
35 

7 
17 
10 
17 
19 
18 

9 
38 

7 
20 

3 
13 
41 
16 

3 
51 

3 

3 

9 


2 

15 

23 

3 

44 

4 

2 

28 

10 

1 

3 

14 

8 

20 

1 

- 

2 

2 

1 

8 

8 

- 

2 

4 

- 

1 

1 

1 

14 

1 

- 

9 

3 

1 

10 

14 

1 

7 

9 

- 

1 

2 

- 

2 

3 

4 

26 

17 

1 

10 

13 

- 

2 

16 

2 

4 

29 

- 

7 

- 

- 

10 

7 

- 

3 

7 

- 

2 

15 

- 

- 

19 

1 

11 

6 

1 

3 

5 

- 

15 

22 

2 

3 

1 

2 

2 

16 

- 

2 

1 

2 

11 

- 

2 

35 

3 

- 

3 

13 

3 

- 

1 

41 

9 

- 

- 

3 

- 

2 

1 

- 

4 

5 
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Place. 

Number 

ex- 
amined. 

Class 
AA. 

Class 
A. 

Class 
B. 

Unclean 
Dairies. 

Per  Cent. 
Clean 
Dairies. 

Wales, 

5 

- 

- 

2 

3 

40.00 

Walpole,    . 

31 

- 

2 

11 

18 

41.94 

Wareham, 

10 

- 

- 

2 

8 

20.00 

Warren,     . 

40 

1 

- 

39 

- 

100.00 

Watertown, 

10 

- 

1 

5 

4 

60.00 

Wellfleet,  . 

4 

- 

- 

2 

2 

50.00 

Wenham, 

12 

- 

2 

10 

- 

100.00 

West  Bridgewater, 

32 

- 

- 

7 

25 

21.88 

West  Brookfield, 

38 

- 

6 

28 

4 

89.47 

West  Newbury, 

51 

- 

- 

39 

12 

76.47 

West  Tisbury, 

5 

- 

- 

3 

2 

60.00 

Westwood, 

18 

1 

3 

11 

3 

83.33 

Whitman, 

19 

- 

- 

10 

9 

52.63 

Yarmouth, 

2 

- 

- 

1 

1 

50.00 

Holyoke  Milk  Supply,  i  . 

180 

1 

1 

21 

157 

12.78 

Salem  Milk  Supply,  2 

118 

- 

10 

46 

62 

47.46 

Miscellaneous, 

14 

- 

4 

7 

3 

78.57 

Total  dairies,  D 
1914. 

3C.  1,  1913 

to  0 

ct.  1, 

2,222 

15 

141 

1,060 

1,006 

54.73 

'  See  first  table  on  p.  521. 


2  See  second  table  on  p.  521. 


Holyoke  Milk  Supply. 
In  May,  1914,  a  request  was  received  from  the  board  of  health  of 
Holyoke  asking  that  dairies  supplying  milk  to  that  city  be  inspected. 
An  inspector  w-as  assigned  to  the  work,  and,  in  conjunction  with  the 
inspector  of  milk  of  Holyoke,  a  systematic  inspection  was  made  of 
every  dairy  recorded  as  sending  milk  to  Holyoke.  The  result  of  this 
inspection  is  shown  in  the  following  table:  — 
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Place. 


Number 

ex- 
amined. 


Clasa 

AA. 


Class 
A. 


Class 
B. 


Unclean 
Dairies. 


Per  Cent. 
Clean 
Dairies. 


Amherst, 
Belchertown,    . 
Granby,    . 
Hadley,    . 
Holyoke,  . 
Southampton, 
South  Hadley, 
Sunderland, 
Westfiold, 

Total,  dairies, 


180 


14.29 
16.67 
11.76 

5.00 
15,38 
1.3.95 
100,00 
14,29 


12,78 


Salem  Milk  Supply. 
In  July,  1914,  following  the  fire  at  Salem,  Mass.,  the  board  of 
health  of  that  city  requested  this  Department  to  make  an  inspection 
of  the  dairies  supplying  milk  to  Salem.  Our  inspectors  visited  118 
dairies,  98  of  which  were  located  in  towns  in  Massachusetts  and  20 
in  the  State  of  New  Hampshire.  There  was  another  source  of  milk 
which  it  was  impossible  to  investigate  because  the  dealer  was  unable 
to  state  the  dairies  from  which  the  milk  was  obtained.  The  following 
table  gives  the  result  of  this  inspection:  — 


Place. 


Number 

ex- 
amined. 


Class 
AA. 


Class 
A. 


Class 
B. 


Unclean 
Dairies. 


Per  Cent. 

Clean 
Dairies. 


Boxford,    . 

Danvers,  . 

Georgetown,     . 

Hamilton, 

Lynnfield, 

Middleton, 

Newbury, 

North  Reading, 

Peabody, 

Rowley,    . 

Salem, 

Topsfield, 

Wenham, 

West  Newbury, 

Farmington,  N.  H., 
Hampton,  N.  H.,     . 
North  Hampton,  N.  H. 
Rochester,  N.  H.,    . 
Stratham,  N.  H.,     . 

Extra-State, 

Massachusetts,  . 

Total, 


20 


50,00 
72,73 
75.00 
33,33 

16,67 

66,67 
69,23 
40,00 
33,33 
31,58 
50,00 


100.00 
40,00 
30.00 
100,00 
100,00 


50,00 
46,94 


118 


46 


62 


47,46 
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Dairies  examined  during  the  Month  of  October,  1914. 
The  dairies  inspected  by  this  Department  during  the  month  of 
October,  1914,  have  been  rated  in  accordance  with  the  score  card 
specified  in  the  agreement  between  the  Acting  Commissioner  of 
Health  and  the  Massachusetts  Milk  Inspectors'  Association,  relative 
to  the  enforcement  of  the  provisions  of  chapter  744  of  the  Acts  of 
1914.  The  results  of  these  inspections  are  reported  in  the  following 
table:  — 

Dairies  examined  during  the  Month  of  October,  1914- 


Place. 

Number 

ex- 
amined. 

Class 
AA. 

Class 
A. 

Class 
B. 

Unclean 
Dairies. 

Per  Cent. 
Clean 
Dairies. 

Acushnet, 

61 

- 

4 

57 

- 

100.00 

Concord,  . 

63 

- 

7 

55 

1 

98.41 

Dighton,  . 

14 

- 

3 

11 

21.43 

Dunstable, 

16 

- 

- 

12 

4 

75.00 

Lowell, 

4 

- 

- 

4 

- 

100.00 

Monroe,    . 

1 

- 

- 

- 

1 

- 

Northbridge, 

22 

- 

2 

12 

8 

63.64 

Rockland, 

10 

- 

- 

8 

2 

80.00 

Tyngsborough, 

8 

- 

- 

5 

3 

62.50 

Tyringham, 

3 

- 

- 

2 

1 

66.67 

Total  dairies,  October,  1-31,  1914, 

202 

- 

13 

158 

31 

84.65 

Total   Massachusetts  dairies,   Dec.  1, 

1913,  to  Oct.  1,  1914. 
Extra-State  dairies,   Dec.  1,  1913,  to 

Oct.  1,  1914. 

2,202 
20 

15 

141 

1,050 
10 

996 
10 

54.77 
50.00 

Total  dairies 

2,424 

15 

154 

1,218 

1,037 

57.22 

Under  "Miscellaneous"  are  included  dairies  situated  in  the  follow- 
ing places,  in  none  of  which  were  more  than  two  inspected,  the 
examinations  having  been  made  for  some  special  reason  and  not  as 
a  part  of  the  general  investigation:  — 


Abington. 

Dartmouth. 

Essex. 

Gloucester. 

LincoLn. 

Newbury. 


Randolph. 

Rehoboth. 

Stoneham. 

Watertown. 

Westborough. 

Whitman. 
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The  towns  of  Florida,  New  Ashford  and  Rowe  were  visited,  and 
it  was  found  that  the  milk  supply  was  used  in  the  production  of 
butter. 

Six  hundred  and  sixty  of  the  Massachusetts  dairies  had  recently 
started  in  the  milk-producing  business  and  were  inspected  for  the 
first  time;  610  dairies  were  visited  at  which  the  sale  of  milk  had 
been  discontinued,  31  of  which  were  reported  as  making  butter  and 
1  making  cheese;  also,  282  dairies  were  visited  which  were  producing 
less  than  20  quarts  of  milk  a  day. 


EEPOET  OF  THE  BOAED 


STATE  EXAMINERS  OF  PLUMBERS. 


[525] 


Keport  of  the  Board  of  the  State  Examiners 
OF  Plumbers. 


State  Department  of  Health,  Commonwealth  of  Massachusetts,  Boston,  Mass. 

Gentlemen  :  —  The  State  Examiners  of  Plumbers  respectfully  sub- 
mit the  following  report  of  their  affairs  for  the  year  ending  Nov.  30, 
1914:  — 


Examinations. 

Examined. 

Passed. 

Refused. 

Boston,  Dec.  6,  1913 

63 

14 

49 

Lowell,  Dec.  20,  1913,    . 

23 

5 

18 

Boston,  Jan.  3,  1914,      . 

.59 

20 

39 

Pittsfield,  Jan.  17,  1914, 

29 

10 

19 

Boston,  Feb.  7,  1914,     . 

87 

22 

65 

Springfield,  Feb.  21,  1914, 

64 

20 

44 

Boston,  March  7,  1914, 

79 

26 

53 

Fall  River,  March  21,  1914, 

30 

11 

19 

Boston,  April  4,  1914,    . 

92 

25 

67 

Worcester,  April  18,  1914, 

37 

10 

27 

Boston,  May  2,  1914,      . 

96 

29 

67 

Lowell,  May  16,  1914,    . 

26 

8 

18 

Boston,  June  6,  1914,     . 

104 

28 

76 

Pittsfield,  June  20,  1914, 

47 

16 

31 

Boston,  July  11,  1914,    . 

94 

28 

66 

Boston,  Sept.  5,  1914,    . 

76 

18 

58 

Springfield,  Sept.  19,  1914, 

53 

15 

38 

Boston,  Oct.  3,  1914,      . 

87 

21 

66 

Fall  River,  Oct.  17,  1914, 

33 

9 

24 

Boston,  Nov.  7,  1914,     . 

73 

19 

54 

Worcester,  Nov.  21,  1914,       . 

38 

10 

28 

1,290 

364 

926 

Masters. 

Journeymen. 

Total. 

Licenses  granted  on  account  of  examination,  Decem- 
ber, 1913,  to  December,  1914. 
Probationary  licenses  issued  during  the  year. 

90 

274 

364 
5 
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Registrations. 


Masters. 

Journeymen. 

3 

28 

4 

10 

12 

19 

13 

53 

11 

27 

15 

50 

10 

23 

13 

35 

5 

16 

1 

15 

11 

22 

7 

35 

December,  1913, 
January,  1P14, 
February,  1914, 
March,  1914,    . 
April,  1914,      . 
May,  1914,       . 
June,  1914, 
July,  1914, 
August,  1914,  . 
September,  1914, 
October,  1914, 
November,  1914, 
Totals, 


105 


333 


Jleetings, 
Hearings, 


Examinations, 21 


Fees  received. 

Paid  to 

the  Treasurer 

of  the 

Commonwealth. 

1,290  examination  fees,  at  $0.50 

105  master  plumber  licenses  issued,  at  $2 

333  journeyman  plumber  licenses  issued,  at  S0.50, 

1,640  master  plumber  renewals  issued,  at  $0.50, 

3,714  journeyman  plumber  renewals  issued,  at  S0.50, 

52  renewal  fees  for  years  1911-12-13,  at  $0.50 

S645  00 
210  00 
166  50 
S20  00 

1,857  00 
26  00 

$3,724  50 
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For  carrying  out  the  Provisions  of  the  Act  relative  to  the  E.cainination  of  Plumbers. 

Appropriation  for  the  j^ear  endiut?  Nov.  30,  1914, 

Credit  by  cash  returned  to  treasurj^, 


Salaries, 

Examiners'  wages, 

Traveling  expenses, 

Express, 

Printing, 

Postage, 

Books  and  stationery 

Plumbers'  materials. 

Extra  services,    . 

Cleaning, 

Office  supplies,    . 

^Miscellaneous,    . 


$5,200  00 

27 

15 

15,227 

15 

$2,000  00 

570  00 

507 

32 

3.3 

90 

319 

24 

256  05 

133 

50 

105  40 

993 

95 

21 

00 

57 

85 

11 

15 

$5,009  36 


Summary  of  Registrations. 

Masters. 

Journeymen. 

Certificate  holders, 

510 
1,706 

498 

licensed  for  year  ending  May  '. 

,  1915 

2,662 

Totals 

2,216 

3,160 

Licenses  suspended  upon   request  of  authorities  having  supervision   of 

plumbing,  after  hearing, 2 

Suspended  for  five  days, 1 

Suspended  for  thirty  days, 1 

Charges  withdrawn,  1. 


Masters, 


Deceased  Plumbers  {rejported  to  Examiners) . 
.     28    I    Journeymen,   . 


10 


JAMES   C.  COFFEY. 
CHAS.  R.  FELTON. 
EDWARD   C.  KELLY. 


REPORT 


UPON  THE 


WOEK  OF  THE  ANTITOXIN  AND  VACCINE 
L4B0EAT0RY 

FOR  THE 

Year  ended  Nov.  30,  1914. 


[531] 


Eeport  upon  the  Work  of  the  Antitoxix  and 

Vaccine  Laboratory  for  the  Year  ended 

Not.  30,  1914. 


Allax  J.  ^McLaughlin,  IVI.D.,   Commissioner  of  Health,  Massachusetts  State 

Department  of  Health. 

Sir:  —  I  have  the  honor  to  submit  the  report  of  the  work  carried 
on  at  the  antitoxin  and  vaccine  laboratory  during  the  year  from 
Dec.  1,  1913,  to  Nov.  30,  1914. 

The  work  at  the  antitoxin  and  vaccine  laboratory  from  Dec.  1, 
1913,  to  Aug.  1,  191-i,  continued  under  the  supervision  of  Dr.  Theo- 
bald Smith  as  director,  as  in  years  past.  Dr.  Herbert  R.  Brown,  in 
charge  of  the  expert  work  of  the  antitoxin  department,  Dr.  Arthur 
L.  Reagh,  in  charge  of  the  expert  work  of  the  vaccine  department, 
six  routine  laboratory  assistants,  one  stableman  and  a  hostler  consti- 
tuted the  working  force  of  the  laboratory. 

Upon  the  resignation  of  Dr.  Theobald  Smith  on  Aug.  1,  1914, 
Dr.  Herbert  R.  Brown  was  appointed  acting  director  of  the  antitoxin 
and  vaccine  laboratory  by  the  State  Board  of  Health  and  assumed 
full  charge  of  the  work.  Dr.  William  C.  Hanson,  having  been  ap- 
pointed Acting  Commissioner  of  Health  of  the  State  Department  of 
Health  by  Governor  Walsh  to  fill  the  temporary  vacancy,  confirmed 
the  action  of  the  old  organization,  and  under  his  instruction  the  work 
has  been  carried  on  according  to  the  established  methods  and  policies 
of  the  State  Board  of  Health. 

The  work  at  the  antitoxin  and  vaccine  laboratory  from  Dec.  1, 
1913,  to  Nov.  30,  1914,  increased  in  a  marked  degree  over  that  of  the 
same  period  in  1912  to  1913,  and  likewise  over  all  previous  years  in 
the  history  of  the  institution.  The  increase  in  the  work  was  caused 
by  a  very  heavy  demand  for  diphtheria  antitoxin  throughout  the  year, 
all  months  showing  an  increase  over  those  of  the  previous  years,  but 
most  noticeably  during  the  months  of  October  and  November.  The 
cause  of  the  increased  demand  for  diphtheria  antitoxin  is  to  be  found, 
in  part  at  any  rate,  in  the  marked  increase  in  the  number  of  cases  of 
diphtheria  reported. 
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During  October  and  November  of  1914  there  were  1,118  and  1,108 
cases,  respectively,  of  diphtheria  reported,  as  compared  with  580  and 
699  cases  reported  for  the  same  months  of  1913.  One  gratifying 
feature  of  the  high  demand,  however,  is  that  the  percentage  of  mor- 
tality for  those  months  is  less  in  1914  than  in  1913. 

There  was  little  rain  or  snow  in  the  fall  and  early  winter  months  of 
1914,  resulting  in  a  dry,  dusty  atmosphere  that  may  have  played  its 
part  in  increasing  the  number  of  cases  of  diphtheria  in  these  seasons. 

The  laboratory  has  been  able  to  cope  with  the  situation  by  having 
a  fair  stock  of  diphtheria  antitoxin  on  hand,  and  by  disposing  of  cer- 
tain horses  whose  antitoxin  value  had  depreciated,  and  concentrating 
the  serum  so  that  it  became  available  for  distribution.  The  blood  of 
horses  testing  150  to  175  units  per  cubic  centimeter  is  drawn  into 
sodium  citrate  solution  in  order  to  get  as  much  of  the  serum  as  possible, 
and  the  citrate  plasma  drawn  off  is  concentrated  by  the  Gibson  and 
Banzaf  method.  The  horses  were  tapped  about  15  times  a  year,  and  at 
least  6  liters  of  blood  were  drawn  at  each  bleeding,  making  about  90  liters 
of  blood  per  horse  per  year.  Concentrated,  the  globulin  serum  return 
from  this  amount  is  about  16  liters,  and  has  a  value  of  from  450  to  550 
units  of  antitoxin  per  cubic  centimeter.  In  one  complete  bleeding  the 
return  is  about  half  the  above  amount  of  blood,  and  the  globulin  serum 
return  is  about  a  third  of  16  liters,  because  the  citrate  plasma  is 
diluted  slightly  with  salt  solution,  which  is  used  during  the  operation 
to  force  the  blood  from  the  peripheral  blood  vessels. 

The  Boston  City  Hospital  is  furnished  with  diphtheria  antitoxin  of 
no  less  value  than  200  units  per  cubic  centimeter,  the  average  for  the 
year  being  227  units  per  cubic  centimeter.  To  the  State  in  general 
is  sent  serum  of  no  less  value  than  300  units  per  cubic  centimeter  in 
the  1,500  and  3,000  unit  packages,  the  average  for  the  year  being 
357.01  units  per  cubic  centimeter.  In  the  750-unit  package  is  a  serum 
of  lower  strength,  testing  at  250  units  per  cubic  centimeter,  this 
strength  being  selected  in  order  to  give  the  physician  sufficient  volume 
to  work  with.  In  1911  the  distribution  of  750-unit  packages  was 
begun,  and  it  was  hoped  that  the  1,500  size  could  in  time  be  dropped 
and  the  3,000-unit  size,  the  distribution  of  which  was  begun  at  the 
same  time  as  the  750-unit  package,  take  its  place.  During  this  year 
there  were  8,000  bottles  of  the  750-unit  size,  10,200  bottles  of  the 
1,500-unit  size,  35,824  bottles  of  the  3,000-unit  and  13,766  bottles  of 
the  4,000-unit  sizes  sent  out.  It  is  seen,  therefore,  that  the  time  for 
the  abolition  of  the  1,500-unit  package  has  not  yet  arrived. 

Eleven  horses  were  operated  on  and  disposed  of  during  the  year,  and 
the  autopsies  showed  normal  organs  in  the  majority  of  cases,  though 
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in  a  few,  amyloid  degeneration  of  the  parenchymatous  organs  was 
found  in  varying  degrees  from  early  degeneration  to  rupture  of  the 
liver,  which  is  always  the  final  termination  of  these  cases  if  allowed 
to  run  their  course.  One  horse  (No.  184),  of  the  antimeningitis  series, 
died  while  under  treatment  with  the  autolysates  and  vaccines  made 
from  the  polyvalent  meningococcus  cultures,  and  on  autopsy  there  was 
found  a  very  extensive  amyloid  degeneration  of  all  the  organs.  The 
immediate  cause  of  death  was  an  intracapsular  hemorrhage  of  the 
liver,  the  capsule  having  failed  to  burst  and  flood  the  peritoneal 
cavity  as  is  the  usual  result.  The  horse  had  been  under  treatment 
from  May,  1911,  to  Jan.  1,  1914,  when  it  died.  It  had  been  bled 
six  times  in  this  period.  Horse  No.  185  received  the  same  treatment 
as  horse  No.  184,  and  though  still  in  use  has  shown  no  signs  nor 
symptoms  of  any  pathological  changes  resulting  from  the  injections 
of  preparations  us'ed  in  the  process  of  immunization  against  the  men- 
ingococcus. Horses  Nos.  224  and  232,  in  addition  to  horse  No.  185, 
are  being  treated  with  preparations  of  the  micrococcus  intracellularis, 
consisting  of  intramuscular  injections  of  heated  polyvalent  cultures, 
living  cultures  and  autolysates,  as  often  as  the  animals  can  stand  the 
doses.  It  has  always  been  the  policy  not  to  treat  the  horses  beyond 
their  powers  of  endurance,  and  in  this  way  their  physical  condition 
and  appearance  have  been  good. 

From  the  diphtheria-antitoxin  horses  under  treatment  there  were 
257  bleedings,  which  gave  a  total  of  1,202,400  cubic  centimeters,  or 
about  305  gallons,  of  blood,  which  yielded  513,210  cubic  centimeters, 
or  about  128.3  gallons,  of  serum  available  for  use.  To  this  is  to  be 
added  23.85  gallons  of  globulin  serum,  making  a  total  of  152.2  gallons 
for  distribution.  The  percentage  of  serum  yield  was  42.7  in  1,215 
liters  of  blood  drawn.  The  percentage  of  citrate  plasma  yield  from 
773  liters  of  blood  was  66.27,  but  from  this  must  be  deducted  10  per 
cent,  of  sodium  citrate  and  4|  per  cent,  for  loss  in  secondary  clotting 
of  the  plasma. 

The  blood  drawn  from  the  horses  is  not  constant  in  its  clot-forming 
constituents,  and  it  may  possibly  vary  not  alone  in  the  individual  but 
also  at  different  times  of  the  year.  Accordingly,  the  sodium  citrate 
added  is  ample  for  the  blood  of  most  horses,  but  not  for  all. 

The  meat  for  the  bouillon  of  the  laboratory  and  for  the  production 
of  the  diphtheria  toxin  is  obtained  from  the  vaccine  calves  killed  for 
autopsy  after  removal  of  the  vaccine.  The  meat  is  accordingly^  under 
control  and  its  age  known  to  a  certainty,  which  has  been  of  value  in 
making  diphtheria  toxin.  The  diphtheria  culture  Park  No.  8  is  still 
in  use  and  gives  very  good  results.     The  average  strength  of  250  liters 
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made  durint?  tlit^  year,  estimated  in  minimal  fatal  doses,  was  0.004318 
cu'bic  centimeters.  During  the  last  four  years  we  have  produced  no 
toxin  weaker  than  0.00(5  cubic  centimeters.  Toxin  weaker  than  0.006 
cubic  centimeters  is  not  used  in  immunizing  the  diphtheria-antitoxin 
horses,  as  it  is  believed  to  have  too  little  effect  on  the  antitoxin- 
producing  tissues- 

The  distribution  of  antimeningitis  serum  was  begun  in  1913,  but,  us 
the  demand  was  irregular  and  only  a  short  report  could  be  given  last 
year,  it  was  thought  best  to  submit  a  table  shoM'ing  the  distribution 
from  the  beginning  to  the  present  date. 

The  year  ends  with  the  following  reserve  material  in  diphtheria 
antitoxin,  antimeningitis  serum  and  antitoxin  horses:  — 

Liters. 

Diphtheria  antitoxin  of  various  strengths,     .......     627. G 

Antimeningitis  serum, 16.3 

Hcrses. 

Diphtheria-antitoxin  horses  in  process  of  immunization,    ....  7 

Diphtheria-antitoxin  horses  in  use  producing  antitoxic  serum,          .       .  15 

Antimeningitis  horses, 3 


Total, 


The  following  pages  are  self-explanatory  tabulated  details  of  the 
antitoxin  work,  and  these  in  turn  are  followed  by  the  report  on  the 
vaccine  work  by  Dr.  A.  L.  Reagh. 

Diphtheria  Antitoxin. 

General  Summary. 

Number  of  horses  on  hand  Dec.  1,  1913, 22 

Number  of  horses  acquired  from  Dec.  1,  1913,  to  Nov.  30,  1914,       .  21 

Total  received, "^3 

Number  of  horses  disposed  of  from  Dec.  1,  1913,  to  Nov.  30,  1914,     18 

Total  number  of  horses  on  hand  Nov.  30,  1914,     ....  25 

Diphtheria  Antitoxin. 
Distribution:  — 

Number  of  1,000-unit  doses  distributed  to  State  as  3,000  units. 

Number  of  1,000-unit  doses  distributed  to  State  as  1,500  units. 

Number  of  1,000-unit  doses  distributed  to  State  as  750  units,    . 

Total, 

Number  of  1,000-unit  doses  distributed  to  hospitals  as  4,000  units. 

Total  number  of  1,000-unit  doses  distributed  to  State  and  hos- 
pitals,          183,839 


107,472 

15,301 

6,000 

128,773 
55,066 
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Number  of  4-liter  bottles  sent  to  State, 9G 

Number  of  4-liter  bottles  sent  to  hospitals, 60 

Total, .• 156 

Strength  of  serum:  — 
Average  strength  in  units  per  cubic  centimeter  of  serum  in  3,000- 

unit  package, 357.01 

Average  strength  in  units  per  cubic  centimeter  of  serum  in  1,500- 

unit  package, 300 

Average  strength  in  units  per  cubic  centimeter  of  serum  in  750-unit 

package, 250 

Average  strength  in  units  per  cubic  centimeter  of  serum  in  4,000- 

unit  package, 227 .  10 

Globulin  serum :  — 

Number  of  liters  of  normal  serum  plus  citrate  plasma  precipitated,  488.9 

Number  of  liters  of  globulin  antitoxin  produced, 95 . 4 

Average  strength  in  units  per  cubic  centimeter  of  globulin  antitoxin,  409 . 9 

Diphtheria  Toxin. 
Diphtheria  Culture  Park  No.  8:  — 
Number  of  liters  of  diphtheria  toxin  on  hand  Dec.  1,  1913,         .        .  64 

Number  of  liters  of  toxin  made  from  Dec.  1,  1913,  to  Nov.  30,  1914,  250 

Total, 314 

Number  of  liters  of  toxin  used  from  Dec.  1,  1913,  to  Nov.  30,  1914,  225 

Number  of  liters  of  toxin  on  hand  Nov.  30,  1914,         ....  89 

Average  strength  of  toxin  estimated  in  min.  fatal  doses,      .        .    0.004318  c.  c. 

Diphtheria  Antitoxin. 
Number  of  hters  of  diphtheria  antitoxin  on  hand  Dec.  1,  1913,         .  617. 1 

Number  of  liters  produced  from  Dec.  1,  1913,  to  Nov.  30,  1914:  — 

Normal  serum, 519.0 

Globulin  antitoxin, 95 . 4 

Total, 614.4 

Loss  by  filtration, 4.4 

Actual  total, 610.0  610.0 

1,227. 1 
Number  of  liters  of  diphtheria  antitoxin  sent  out  from  Dec.  1,  1913, 

to  Nov.  30,  1914, 599.5 

Number  of  liters  of  diphtheria  antitoxin  on  hand  Dec.  1,  1914,         .  627.6 
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Antimeniyigitis  Serum. 

Horses  in  use  June,  1912,  to  Nov.  30,  1913, 2 

Horses  in  use  Dec.  1,  1913,  to  Nov.  30,  1914, 3 

Total  number  of  bottles  (15  cubic  centimeters  seioim  each)  sent  out 

from  June,  1912,  to  Nov.  30,  1914, 1,375 

Total  number  of  cubic  centimeters  sent  out  from  June,  1912,  to  Xov. 

30,  1914, 20,625 

Average  number  of  doses  (15  cubic  centimeters  each)  per  month  for 

seventeen  months, 81 

Stock  of  antimeningitis  serum  on  hand  Dec.  1,  1914  (cubic  centi- 
meters),      16,345 


Gvinea  Pigs. 
Number  of  guinea  pigs  bred  at  laboratory-  for  antitoxin  tests. 
Number  of  guinea  pigs  purchased  outside  for  antitoxin  tests. 

Total, 


466 

135 


601 


In  the  following  table  is  given  the  distribution  of  diphtheria  anti- 
toxin by  months  in  terms  of  1,000-unit  doses  for  the  year  ending 
Xov.  30,  1914:  — 

Distribution  of  Diphtheria  Antitoxin  from  Dec.  1,  1913,  to  Nov.  30,  1914- 

[Xumber  of  doses  reduced  to  1,000  units.] 


Gexebai,  State  Scpplt. 

BOSTOX 

CiTT 

HOSPITAI.. 

Total 
Number 
of  Doses 

7.5'>-unit      1,.500-unit 
Package.  ,  Package. 

1 

3,OnO-unit 
Package. 

4.000-un:t 
Package - 

of  1,000 
Units. 

1913. 

December.         .        .   1           450            2,100 

11,400 

i        5.488    i 

1                    I 

19,43S 

1914. 

January,   . 

1           750    j        1,500 

9.672 

1        4.732 

16,654 

1914. 

February, 

j           600    !        1,200 

9.000 

j        3,920    j 

14,720 

1914. 

March, 

450    j         1.200 

8,400 

1        4,994    ' 

15,044 

1914. 

Apra. 

450    '        1.200 

9,000 

4,704 

15.354 

1914. 

May, 

450 

900 

7.200 

3.920 

12,470 

1914, 

June, 

GOO 

900 

7.200 

3.920 

12,620 

1914. 

July, 

450 

GOO 

7.200 

3.916    ! 

12.166 

1914. 

August,     . 

300 

GOO 

3,000 

3.856    ; 

7.756 

1914, 

Septembei . 

300 

900 

9.C00 

3.076 

13.276 

1914. 

October,    . 

600    ,        1.801 

13,800 

5.484 

21.6S5 

1914. 

November, 

eOO            2,400 

12,600 

7.056    1 

22,656 

Totals 

6,000           15,301 

107,472 

55.066    1 

183,839 
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Horses  in  Use  from  Dec.  1,  1913,  to  Nov.  30,  1914. 


Received. 


Jan.  26.  1909 
Nov.  22,  1909 
Apr.  29,  1910 
Apr.  7,  1911 
May  27,  1911 
May  29,  1911 
Aug  19,  1911 
Oct.  10,  1911 
Oct.  31,  1911 
Nov.  3,  1911 
Dec.  29,  1911 
Feb.  23,  1912 
June  28,  1912 
July  23,  1912 
Oct.  23,  1912 
Dec.  16,  1912 
Jan.  3,  1913 
Jan.  18,  1913 
Feb.  19,  1913 
Oct.  27,  1913 
Nov.  1,  1913 
Nov.  15,  1913 
Nov.  21,  1913 
Dec.  26,  1913 
Feb.  22,  1914 
May  21,  1914 
May  21,  1914 
May  28,  1914 
June  3,  1914 
June  3,  1914 
June  10,  1914 
July  8,  1914 
July  S,  1914 
July  15,  1914 
Aug.  11,  1914 
Oct.      2,  1914 


Cost. 


S45  00 

Gift  of  Dr.  Boles, 
Gift  of  M.  M.  Herbert. 

$35  00 

$65  00 

$59  00 

Gift  of  Mrs.  I;othrop,     . 
Gift  of  Mrs.  C.  W.  Elict, 

$60  00 

$65  00 

$46  00 

$40  00 

Gift  of  Dr.  I..  H.  Howard 

$75  00 

Gift  of  Mr.  Moorfield  Storey 

$50  00,    . 

Gift  of  Metropolitan  Water  Works 

Gift  of  Austin  Farm, 

$35  00.    . 

$75  00,    . 

$60  00,    . 

No  cost, 

$35  00,    . 

$50  00,    . 

No  cost, 

$115  00,  . 

$98  50,    . 

$62  50,    . 

$75  00,    . 

$116  00,  . 

$112  50,  . 

No  cost, 

$57  00,    . 

$75  00,    . 


Gift  of  Metropolitan  Park 

mission. 
$50  00 


1  On  hand  Dec.  1,  1913 


When  dis- 
posed of. 


How  disposed  of. 


Com- 


Nov.  20,  1914 

Nov.  10,  1914 
Jan.      1,  1914 

June  23,  1914 
May  1,  1914 
June  26,  1914 


June  5,  1914 
May  29,  1914 
Oct.  30,  1914 
Oct.      9,  1914 

Nov.  13,  1914 


Nov.  17,  1913 

Mar.  13,  1914 

June  9,  1914 

Feb.  25,  1914 


July     8,  1914 


Chloroformed. 

Chloroformed  and  bled. 
Died. 

Chloroformed  and  bled. 
Chloroformed  and  bled. 
Chloroformed  and  bled. 


Chloroformed  and  bled. 
Chloroformed  and  bled. 
Chloroformed  and  bled. 
Chloroformed  and  bled. 

Chloroformed  and  bled. 


Shot  by  order  of  owner. 
Chloroformed  and  bled. 
Exchanged  No.  55. 
Returned  to  owner. 


Returned  to  owner. 
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Horses  in  Use  from  Dec.  1,  1913,  to  Nov.  SO,  1914  —  Concluded. 


Horse 
Number. 


Received. 


Cost. 


When  dis- 
posed of. 


How  disposed  of. 


235 
230 
237 
238 
239 
240 
241 
242 


Oct.  23,  1914 
Xov.  5,  1914 
Nov.  9,  1914 
Nov.  9,  1914 
Nov.  9,  1914 
Nov.  11,  1914 
Nov.  11,  1914 
Nov.  11,  1914 


Gift  of  Dr.  E.  P.  Joslin, 

Gift  of  Dr.  and  Mrs.  R.  W.  Lovett, 

$60  00 

$65  00 

$65  00 

No  cost, 

$115  00 

$75  00 


Nov.  14,  1914 


Nov.  18,  1914 


Returned  to  owner. 


Died. 
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Globulin  Serum. 


Lot  Number. 

Date  of 
Precipitation. 

Quantity  of 

Fluid 

precipitated 

in  Liters. 

Approximate 
Strength  in 
Units  per 
Cubic  Centi- 
meter before 
Precipita- 
tion. 

Quantity 

of  Globulin 

Serum 

produced 

in  Liters. 

Number  of 

Units 
per  Cubic 
Centimeter 
of  Globulin 

Serum 
produced. 

1670. 

1913. 

December  22,      . 

21.5 

185 

4.20 

550 

1679, 

1914. 

January  20, 

29.0 

160 

9.30 

475 

1694, 

March  5, 

34.2 

125 

7.30 

375 

1708, 

April  2, 

20.0 

260 

4.00 

800 

1709, 

April  2, 

20.0 

160 

4.50 

500 

1724, 

May  14,       . 

23.3 

135 

6.80 

400 

1725, 

May  14, 

25.3 

1,50 

4.80 

475 

1733, 

June  4, 

22.2 

140 

4.90 

425 

1734, 

June  4, 

23.7 

185 

3.90 

550 

1737, 

June  11, 

27.1 

75-100 

6.60 

200 

1742, 

June  25, 

21.7 

185 

3  70 

550 

1746, 

July  2, 

20.2 

150 

2  35 

4.50 

1747, 

July  2, 

14.7 

185 

3  45 

550 

1790, 

September  12, 

46.0 

75-100 

4.00 

325 

1792, 

October  1.5, 

20.0 

75-100 

5  60 

200 

1793, 

October  1.5, 

20.0 

75-100 

3.80 

275 

1794, 

October  16, 

20.0 

75-100 

1.85 

200 

1801, 

November  5, 

20.0 

75-100 

2.95 

250 

1802, 

November  5, 

20.0 

75-100 

4.80 

275 

1807, 

November  12, 

20.0 

125 

2.80 

375 

1808, 

November  12, 

20.0 

150 

3.80 

450 

Totals 

488.9 

- 

95.40 

409.91 

'  Average. 
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Antimeningitis  Serum. 


Distribution  begun  June,  1918. 
Nov.  30,  1914. 


Report  June,  1913,  to 


Number 
of  Lot 
Serum. 

Number 

of  Horse 

used. 

Quantity  of  Serum  and 
Date  filtered. 

Number  of  Bottles 
containing  15 

Cubic  Centimeters 
Each  of  Serum 

sent  out  in  Various 
Months. 

Total 
Number 
of  Cubic 

Cen- 
timeters 
sent  out. 

Loss  of 

Serum 

in  Cubic 

Cen- 
timeters 
Sediment 
in  Four- 
Liter 
Bottles. 

Number 
of  Cubic 

Cen- 
timeters 
on  Hand 
Dec.  1, 

1914. 

1 

184 

8,800  cubic  centimeters, 
Oct.  1,  1912. 

1913. 

June,    .        .        6 
July,     .        .        6 
October,       .        6 
November,  .      75 
December,  .     150 

1914. 
January,       .    120 
February,     .    100 
March,          .      50 
April,   .        .      34 
Total,     .    547. 

8,205 

145 

450 

2 

185 

7,200  cubic  centimeters, 
Oct.  2,  1912. 

{            1913. 
June,    .        .        6 
July,     .        .        6 

1914. 
April,    .        .    216 
May.     .        .    150 
June,    .        .      50 
July,     .        .      27 

{        Total,     .    455, 

6,825 

375 

0 

3 

184 

8,650  cubic  centimeters, 
Aug.  19,  1913. 

r        1914. 

July,     .        .    123 
August,         .      50 
September,  .    100 
November,  .     100 
lotal,     .    373 

5,595 

* 

110 

2,195 

4 

185 

7,900  cubic  centimeters, 
Aug.  19.  1913. 

- 

- 

- 

7,900. 

5 

185 

5,800  cubic  centimeters, 
Aug.  7,  1914. 

Totals.     .        .        . 

- 

- 

- 

5.800 

1,375 

20,625 

630 

16,345 
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Diphtheria,  1913-1914-    Comparison  of  Mortality,  Morbidity  and  Antitoxin 

Demand. 


^i 

"^15 

*j  fl_g 

4i    ►> 

5 

S  K  rt 

g.s 

sg 

t%^ 

PS 

§1 

^ 

^  e3 

°<Zl 

Month. 

Oft 

ill 

30 

umber  of 
Doses  of 
distribute 
nnd  Hosp 

'z, 

Z 

Iz; 

1913. 

December, 

43 

737 

19,438 

1914. 

January, 

70 

846 

16,454 

February 

55 

623 

14,720 

March, 

43 

554 

15,044 

AprD 

43 

494 

15.354 

May 

40 

626 

12,470 

June 

30 

476 

12,620 

July 

17 

403 

12,166 

August, 

30 

386 

7,756 

September, 

21 

451 

13,276 

October, 

78 

1,148 

21,685 

November 

54 

1,108 

22,656 

Totals, 

524 

7,852 

183,839 
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Cerebrospinal  Meningitis.    Reported  Number  of  Cases  and  Deaths,  1906  to  1914- 

Cases  reported. 


1    1906. 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

January, 

!        34 

20 

18 

8 

24 

6 

11 

13 

11 

Febniarj', 

1        19 

33 

42 

4 

13 

17 

11 

13 

16 

March, 

53 

44 

28 

15 

9 

18 

27 

27 

11 

April, 

36 

86 

25 

18 

14 

23 

34 

19 

26 

May,  . 

52 

66 

13 

15 

13 

14 

23 

19 

35 

June,  . 

26 

60 

11 

6 

15 

11 

18 

13 

19 

July.  . 

12 

17 

12 

18 

9 

11 

15 

5 

13 

August, 

18 

15 

15 

14 

14 

11 

10 

14 

9 

September, 

9 

18 

10 

13 

9 

9 

12 

13 

5 

October,             • 

4 

16 

10 

4 

16 

9 

12 

10 

13 

November, 

i          ^ 

23 

8 

10 

7 

7 

14 

16 

11 

December, 

19 

21 

11 

2 

13 

13 

12 

18 

- 

Totals, 

288 

419 

203 

127 

156 

149 

199 

180 

- 

Deaths  reported. 


January,     .... 

33 

19 

21 

10 

14    ' 

8 

10 

11 

9 

February, 

30 

31 

23 

10 

11 

16 

7 

10 

11 

March, 

54 

53 

27 

9 

6  : 

9 

11 

22 

5 

April, 

50 

61 

18 

13 

23 

16 

13 

16 

18 

May,  . 

51 

57 

16 

8 

12 

12 

19 

16 

13 

June,  . 

33 

61 

10 

13 

10 

6 

16 

11 

10 

July,  . 

18 

28 

9 

13 

15 

10 

16 

7 

12 

August, 

18 

29 

9 

20 

9 

13 

8 

16 

5 

September, 

15 

18 

12 

9 

12    j 

9 

4 

8 

7 

October, 

21 

11 

9 

10 

7    1 

7 

8 

6 

8 

November, 

6 

19 

6 

9 

«i 

9 

9 

12 

9 

December, 

23 

27 

8 

6 

13    ' 

10 

7 

9 

- 

Totals, 

352 

414 

•168 

130 

140    ' 

1 

125 

128 

144 

- 

Respectfully  submitted, 


HERBERT  R.  BROWN,  M.D., 

Acting  Director  of  Laboratory. 
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Production  of  Smallpox  Vaccine  and  Typhoid 
Prophylactic. 


Smallpox  Vaccine,  1914. 
Calves  inoculated  and  Vaccine  produced,  Dec.  1,  1913,  to  Nov.  30,  1914. 


Whex  keceived. 


1913. 

December  16, 

December  17, 

1914. 

January  20,     . 

February  10,    . 

March  3, 

March  17, 

April  14,  .        .        . 

May  5,     . 

May  19 

June  2 

September  15, 

September  29, 

October  20,      . 
Totals, 


Number  of 
Calves. 


Designation. 


439 
440 

441 

442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
4€0 
461 


439  to  461, 
inclusive. 


Yield  of  Vaccine. 


Cubic  Cen-     Doses  (Esti- 
timeters.  mated ) .  i 


1,556 


4,080 
2,100 

3,900 
3.600 
4,500 
4,500 
3,600 
1,200 
2,880 
5,280 
4,620 
4,800 
5,100 
3,720 
5,100 
4,800 
4,800 
3,900 
4,800 
3,000 
4,800 
4,920 
3,360 


93,350 


1  1  Cubic  centimeter  of  vaccine  equals  approsim.ately  60  doses. 
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Summary  of  Work  by  Months. 


MOXTH. 


Number  Doses  Doees 

of  Calves     of  Vaccine  |  of  Vaccine 
'  inoculated,  i  produced,      sent  out. 


Doees  Number 
returned  |  of  E>oee3 
unused.  used. 


1913. 
December, 

1914. 
January.   . 

February, 

March, 

April, 

May. 

June, 

July. 

August,     . 

September, 

October,    . 

November, 

Totals, 


6,180 


3,018 


106 


2 

7,500 

3,600 

114 

3.486 

2 

9,000 

2,883 

121 

2,762 

3 

7,680 

3,460 

156 

3,304 

2 

9,900 

6,221 

273 

5,948 

4 

18.720 

10,735 

314 

10,421 

2 

9,600 

7,850 

14 

7,836 

0 

- 

14.370 

163 

14.207 

0 

- 

25.000 

885 

24,115 

2 

8,700 

23.535 

49 

23.486 

4 

16,080 

6.250 

406 

5,844 

0 

- 

3,673 

260 

3,413 

23 

93,360 

110,595 

2,861 

107,734 

2.912 


General  Summary. 
Number  of  calves  inoculated,    .... 
Vaccine  produced  (cubic  centimeters),     . 
Vaccine  produced  (estimated  doses), 


Number  of  capillar}-  tubes  sent  out, 
Vaccine  sent  out  in  bulk  (doses). 

Total  number  of  doses  sent  out, 
Doses  of  vaccine  returned  unused,    . 

Doses  of  vaccine  used, 


Approximate  amount  (cubic  centimeters)  vaccine  on  hand  Dec.  1, 

1913,      

Amount  produced  Dec.  1,  1913,  to  Xov.  30,  1914. 


Total, 

Approximate  amount  resen-ed,  including  seed. 

Amount  available  for  use  during  the  year, 
Amount  (cubic  centimeters)  sent  out  during  the  year, . 

Amount  (cubic  centimeters)  on  hand  Dec.  1,  1914, 
Amount  (doses)  on  hand  Dec.  1,  1914,    .... 


23 

1,556 

93,360 

101,095 
9,500 

110,595 
2,861 

107,734 


900 
1,556 

2,456 
130 

2,326 
1,843 

483 
28,980 
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Autopsies  of  Vaccine  Calves. 


Number 
Date  of  Atjtopst.  of        I 

Calf. 


1913. 

December  24, 

December  24, 

1914. 

January  2S, 

January  28, 
February  18, 
February  18, 
March  10, 
March  23, 
March  23, 
AprU  22, 
April  22, 
May  13, 
May  13, 
May  27, 

May  27, 

June  10, 

June  10, 

September  23, 

September  23, 

October  7,     . 

October  7,     . 

October  28,  . 

October  28,  . 


Autopsy  Notes. 


439 
440 

441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 


Small  area  of  pneumonia. 

Marked  subcutaneous  oedema 
about  umbilicus. 

Normal,    ..... 

Normal, 

Normal,    ..... 

Normal 

Normal 

Two  small  areas  of  pneumonia, 

Normal, 

Normal 

Normal,    .        .        .        .         . 

Normal 

Normal, 

Small  area  of  pneumonia. 

Normal,     .         .         .         .         . 

Tubercular  mediastinal  glands, 

Normal,     .         .         .         .         . 

Normal,     .         .         .         .         . 

Normal,    .        .        .        .        . 

Normal 

Normal, 

Normal 

Normal, 


Remarks. 


Examined  by  Dr.  Theobald  Smith 

with  ruegative  result. 
Vaccine  not  used. 


Examined  by  Dr.  Theobald  Smith 
with  negative  result. 


Examined  by  Dr.  Theobald  Smith 
with  negative  result. 


Vaccine  not  used. 
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Typhoid  Prophylactic  prepared  and  distributed  Decevtber,  1913,  to  November,  1914, 

inclusive. 


Month. 


Amount 
prepared 
(Cubic  Cen- 
timeters). 


Ampoules 

(1  Cubic 

Centimeter) 

sent  out. 


Ampoules 
returned. 


1913. 

December,     .... 

1914. 
January 

February 

March, 

April 

May 

June 

July, 

August,  .... 

September,    .... 

October,         .... 

November,    .... 

Totals 


2,000 
1,800 


6,000 
4,000 
6,000 
2,000 

2,000 
2,000 
2,000 


800 

600 

600 

918 

2,871 

2.841 

4,629 

2,700 

1.500 

1,200 

1,800 

900 


27,800 


21,359 


413 


Summary. 

Amount  (cubic  centimeters)  on  hand  Dec.  1,  1913,       ....  745 

Amount  produced  Dec.  1,  1913,  to  Nov.  30,  1914,        ....  27,800 

Amount  available  for  use  during  year, 28,545 

Amount  sent  out  Dec.  1,  1913,  to  Nov.  30,  1914, 21,359 

Balance  unused, 7,186 

Amount  discarded, 5,120 

Amount  on  hand  for  use  Dec.  1,  1914, 2,066 


An  important  part  of  the  work  of  the  vaccine  laboratory,  not  indi- 
cated in  the  foregoing  tables,  consists  in  the  production  of  rabbit  vac- 
cine for  "seed."  Since  August,  1914,  5  rabbits  have  been  vaccinated 
at  the  laboratory.  Previous  to  this  time  all  of  the  rabbit  vaccine  had 
been  prepared  under  the  direction  of  Dr.  Smith  at  the  Harvard 
Medical  School.  Here  6  rabbits  were  used  for  this  purpose  between 
December,  1913,  and  August,  1914,  making  a  total  for  the  year  of  11 
rabbits.  The  number  of  calves  vaccinated  with  this  rabbit  "seed" 
during  the  year  was  6. 
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The  improvement  of  the  eruption  on  calves  resulting  from  occasion- 
ally passing  the  strain  through  rabbits  is  very  marked.  Harmful 
organisms  are,  evidently,  eliminated  by  these  "living  filters,"  and  a 
uniformly  good  vesiculation  is  produced,  uncomplicated  with  excessive 
cru^t  formation,  reddening  of  the  skin  or  swelling,  —  conditions  com- 
monly occurring  where  calves  only  are  used  to  propagate  vaccine.  A 
much  larger  yield  per  calf  and  an  improvement  in  the  quality  of  the 
vaccine  pulp  are  secured.  This  gain  in  efficiency  is  indicated  by  the 
figures  for  the  year  1914  as  compared  with  those  of  previous  years. 
Obviously  the  use  of  rabbit  vaccine  must  be  a  factor  in  helping  to  re- 
duce the  number  of  calves  used  in  the  laboratory.  In  this  connection 
it  will  be  seen,  by  comparison  with  previous  reports,  that  less  than 
half  as  many  calves  (23)  were  used  in  1914  to  produce  the  required 
amount  of  vaccine  as  were  employed  (55)  in  1912,  before  beginning 
the  use  of  rabbit  vaccine. 

The  other  important  factor  tending  to  reduce  the  number  of  calves 
by  lessening  the  waste  of  vaccine  is  the  storing  of  the  product,  as  soon 
as  finished,  at  a  temperature  near  freezing.  By  reason  of  this  method 
the  virus  remains  active  for  a  period  of  more  than  six  months,  and 
during  the  years  1913  and  1914  very  little  vaccine  had  to  be  discarded 
unused.  The  table  shows  that  a  large  supply,  900  cubic  centimeters, 
was  on  hand  Dec.  1,  1913.  This  made  it  unnecessary,  in  1914,  to  pre- 
pare the  usual  extra  amount  in  February. 

A  few  complaints  that  vaccine  has  not  "taken"  have  come  this 
year,  as  they  have  in  previous  years.  Whenever  it  has  been  possible 
to  trace  the  vaccine  complained  of  after  it  has  left  the  laboratory,  it 
has  usually  been  found  that  it  was  not  kept  sufficiently  cold.  An 
instance  coming  in  October,  1914,  will  illustrate  this.  The  complaint 
came  that  vaccine  453  did  not  "take"  in  a  case  where  it  was  used  for 
primary  vaccination.  Later  it  was  learned  that  this  vaccine  had  been 
kept  by  a  druggist  in  the  icebox  of  his  soda  fountain;  but  on  further 
questioning  he  admitted  that  there  had  been  no  ice  there.  Thus  the 
vaccine  had  remained  at  room  temperature  for  some  time,  which  would 
mean  certain  death  to  the  virus. 

A  difiiculty  has  arisen  since  June,  1914,  in  that  it  is  no  longer  pos- 
sible to  observe  the  results  of  the  use  of  State  vaccine  at  the  station 
for  free  vaccination  at  43  Hawkins  Street.  Previous  to  last  June, 
Dr.  G.  A.  Sargent,  who  had  charge  of  the  work,  requested  all  children 
vaccinated  at  that  place  to  return  in  a  week  after  vaccination  for 
inspection,  and  he  kept  careful  records  of  these  returns. 

These  records  and  the  opportunity  of  frequent  personal  inspection 
of   the   cases   were   of   very   great   value   to   us   in   furnishing   definite 
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knowledge  about  the  activity  of  our  vaccine  and  of  the  character  of 
the  eruption;  such  facts  were  also  of  value  in  refuting  charges  that 
our  vaccine  did  not  "take,"  as  mentioned  above.  It  is  therefore 
much  to  be  regretted  that  cases  are  no  longer  required  to  return  for 
inspection  and  that  records  of  "returns"  are  not  now  kept  at  this 
station.  The  only  way,  at  present,  in  which  the  activity  of  any  vac- 
cine can  be  investigated  is  by  tests  on  calves. 

Only  one  unusual  exigency  has  arisen  during  the  present  year, 
namely,  the  prevalence  of  foot  and  mouth  disease  in  Massachusetts, 
beginning  in  November. .  This  interfered  with  our  supply  of  vaccine 
calves.  As  it  was  unsafe  to  purchase  calves  at  Brighton  in  the  usual 
way,  the  following  procedure  for  avoiding  the  disease  was  advised  by 
Dr.  Rosenau  and  carried  out  for  calf  No.  462. 

The  animal  was  located  on  a  small  place  at  Sharon  Heights,  Mass., 
in  which  town,  it  w^as  learned  from  the  Board  of  Animal  Industry,  no 
cases  of  the  disease  had  occurred.  This  calf  had  never  come  in  con- 
tact with  any  other  cattle  excepting  its  mother,  and  there  were  no 
other  animals  kept  on  the  premises  except  a  horse. 

From  here  the  calf  was  taken  to  Roslindale  in  an  auto  truck  never 
previously  used  for  carrying  animals.  At  Roslindale  a  vacant  stall 
was  hired  in  a  building  about  one-half  mile  distant  from  the  labora- 
tory. This  building  had  never  been  used  for  housing  cattle,  and  horses 
had  not  been  recently  kept  there.  The  calf  was  kept  in  this  stall 
from  November  24  until  December  1.  During  this  time  it  was  fed 
only  on  milk  and  hay  autoclaved  in  the  laboratory  at  a  temperature 
of  102°  C.  for  forty-five  minutes.  No  symptoms  of  the  disease  having 
appeared  during  this  quarantine  period,  the  animal  was  moved  to  the 
laboratory  and  vaccinated  as  usual.  Dr.  Rosenau  advised  that  sub- 
stantially the  same  proceeding  be  carried  out  with  every  calf  to  be 
vaccinated  until  danger  from  the  disease  should  have  passed. 

Respectfully  submitted, 

ARTHUR  L.   REAGH,  M.D. 
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REPORT 


UPON  THE 


Distribution  of  Diphtheria  Antitoxin,  Smallpox 

Vaccine  Virus.  Typhoid  Vaccine,  Antimeningitis 

Serum  and  Nitrate  of  Silver  Solution  (1  Per 

Cent.)  for  the  Year  ended  Nov.  30,  1914. 


The  distribution  of  diphtheria  antitoxin,  smallpox  vaccine  virus, 
typhoid  vaccine  and  nitrate  of  silver  solution  (1  per  cent.)  outfits  has 
been  conducted,  as  heretofore,  at  the  office  of  the  State  Department 
of  Health. 

On  Dec.  1,  1913,  the  distribution  of  antimeningitis  serum  was  begun, 
and  a  report  upon  the  number  of  bottles  of  this  serum  issued  to  the 
various  cities  and  towns  of  the  Commonwealth  is  given  immediately 
following  the  report  upon  the  distribution  of  typhoid  vaccine. 

The  total  number  of  bottles  of  diphtheria  antitoxin  issued  by  the 
Department  during  the  nineteen  years  and  eight  months  ended  Nov. 
30,  1914,  was  as  follows:  — 


In  1895-96  (year  ended  INIarch  31,  1S96), 
In  1896-97  (year  ended  March  31,  1897), 
In  1897-98  (year  ended  March  31,  1898), 
In  1898-99  (year  ended  March  31,  1899), 
In  1899-1900  (year  ended  March  31,  1900), 
In  1900-01  (year  ended  March  31,  1901), 
In  1901-02  (year  ended  March  31,  1902), 
In  1902-03  (year  ended  March  31,  1903), 
In  1903-04  (year  ended  March  31,  1904), 
During  six  months  ended  Sept.  30,  1904, 
In  1904-05  (year  ended  Sept.  30,  1905), 
During  fourteen  months  ended  Nov.  30,  1906 
In  1906-07  (year  ended  Nov.  30,  1907), 
In  1907-08  (year  ended  Xov.  30,  1908), 
In  1908-09  (year  ended  Nov.  30,  1909), 
In  1909-10  (year  ended  Nov.  30,  1910), 
In  1910-11  (year  ended  Nov.  30,  1911), 
In  1911-12  (year  ended  Nov.  30,  1912), 
In  1912-13  (year  ended  Nov.  30,  1913), 
In  1913-14  (year  ended  Nov.  30,  1914), 

Total, 


Bottles. 

1,724 
3,219 
4,668 
12,491 
31,997 
53,389 
40,211 
33,475 
41,133 
22,255 
47,387 
70,424 
64,807 
94,645 
90,131 
92,623 
96,522 
82,085 
96,891 
118,.561 

1,098,638 
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The  serum  was  distributed  to  local  boards  of  health,  to  hospitals  and 
to  practitioners  in  199  cities  and  towns,  72  of  which  used  more  than 
100  bottles  each.     The  following  table  shows  the  distribution:  — 

Number  of  Bottles  of  Diphthei^ia  Antitoxin  distributed  from  Dec.   1,  1913,  to 

Nov.  30,  19U. 


City  or  Town. 


Number 

of 
Bottles. 


Abington,  .... 
Adams,  .... 

Agawam,  .... 
Amesbtuy,  .... 
Aniherst,  .... 
Andover,       .... 

Arlington 

Ashbumliam, 

Ashby, 

Athol 

Attleborough, 

Auburn,         .... 

Avon,    ..... 

Ayer, 

Barnstable,   .,       . 

Barre, 

Becket,  .... 

Belmont,  .... 
Beverly,  .... 
Blackstone,  .  .  .  . 
Bourne,         .... 

Braintree 

Bridgewater, 

Brockton,  .  .  .  . 
Brookline,  .  .  .  . 
Buckland,  .  .  .  . 
Boston:  — 

Bacteriological  laborato^^•, 

Board  of  health, 

Children's  Hospital, 

City  Hospital,  . 

General  supply, 


37 

108 

24 

18 

66 

125 

225 

18 

8 

24 

398 

14 

24 

75 

225 

60 

24 

70 

253 

192 

6_ 

109 

72 

3,269 

685 

6 

1,007 
137 

1,413 
33,105 
14,379 


City  or  Town. 


Number 

of 
Bottles. 


Boston  —  Concluded. 

Home  for  Jewish  Children, 

Home  for  Little  Wanderers, 

House  of  the  Good  Samaritan, 

Infants'  Hospital, 

Massachusetts  General  Hospital, 

Massachusetts   Homoeopathic   Hos- 
pital. 
New  England  Hospital,    . 

Saint  Elizabeth's  Hospital, 

Saint  Mary's  Hospital, 

State  Hospital,  . 

State  Y.  M.  C.  A.,     . 

Training  ship  "Ranger" 

United  Fruit  Compan\-, 
Cambridge,   . 

Diphtheria  Hospital, 

Stillman  Infirmarj",  . 
Canton, 

Massachusetts  Hospital  School 
Chelsea, 
Cheshire, 
Chicopee, 
Clinton, 
Cohasset, 
Colrain, 
Concord, 
Dalton, 
Danvers, 
Dedham, 
Dennis, 
Dighton, 
Douglas, 


26 

58 

6 

24 

66 

1,672 

2 

1 

186 

13 

30 

15 

40 

913 

850 

12 

24 

18 

781 

6 

664 

317 

12 

6 

25 

'96 

245 

222 

6 

18 

29 


No.  34.] 


DIPHTHERIA  ANTITOXIN,  ETC. 


559 


Number  of  Bottles  of  DiphtJieria  Antitoxin  distributed  from  Dec.   1,  1913,  to 
Nov.  30,  1914  —  Continued. 


City  or  Town. 


Number 

of 
Bottles. 


Dudley, 

Duxbury, 

East  Bridgewater, 

Easthampton, 

Easton, 

ErviDg, 

Essex,    . 

Everett, 

Fairhaven,     . 

Fall  River,    . 

Falmouth,     . 

Fitchburg,     . 

Foxborough,  . 

Framinghanj, 

Franklin, 

Freetown, 

Gardner, 

Georgetown, 

Gloucester,    . 

Grafton, 

Great  Barrington, 

Greenfield,    . 

Groton, 

Hamilton, 

Hampden,     . 

Hanover, 

Hanson, 

Hardwick,     . 

Harvard, 

Harwich, 

Hatfield, 

Haverhill, 

Hingham, 

Hinsdale, 

Holbrook, 


60 

12 

32 

90 

68 

24 

12 

971 

255 

2,748 

30 

611 

71 

57 

12 

52 

168 

42 

362 

6 

27 

24 

36 

78 

12 

128 

36 

36 

24 

36 

23 

322 

117 

185 

127 


CiTT   OR  TOWX. 


Holden, 

HoUiston, 

Holyoke, 

Hopkinton, 

Hubbardston,        .... 

Hudson, 

Hull 

Huntington,  .... 

Ipswich,         ..... 

Kingston,      ..... 

Lawrence,      ..... 

Lee, 

Leicester,  ..... 
j  Lenox, 

Leominster,  ..... 
j  Lexington,  ..... 
i  Lowell,  ..... 

I      Corporation  Hospital, 

Ludlow, 

Lynn, 

Hospital  for  Contagious  Diseases, 

Maiden, 

Mansfield 

Marblehead,  .... 

Children's  Island  Sanitarium, 

Marlborough 

Marion, 

Marshfield, 

Medfield 

Medford,        ..... 

Medway, 

Melrose, 

Methuen,       ..... 

Middleborough,     .... 

MUford 
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Number  of  Bottles  of  Diphtheria  Antitoxin  distributed  from  Dec.   1,   1913,   to 
Nov.  SO,  1914  —  Continued. 


City  ob  Town. 

Number 

of 
Bottles. 

City  or  Town. 

Number 

of 
Bottles. 

Millbury 

36 

Provincetowii, 

42 

Millis,    . 

24 

Quincy, 

1,000 

Milton, 

24: 

Randolph, 

309 

Monaon, 

36 

Reading, 

255 

State  Hospital, 

86 

Revere, 

1,000 

Montague, 

54 

Rockland, 

12 

Nahant, 

18 

Rockport, 

24 

Nantucket,    . 

78 

Salem,  . 

803 

Natick, 

96 

Salisbury, 

18 

Needham, 

36 

Saugus, 

153 

New  Bedford, 

1,784 

Scituate, 

IS 

Newbury  port. 

470 

Sharon, 

12 

Newton, 

186 

Shelburne, 

6 

Hospital,    . 

450 

Shirley, 

122 

North  Adams, 

266 

Industrial  > 

ichool, 

12 

North  Andover, 

37 

Somerville, 

2,498 

North  Attleborough, 

78 

Hospital  for  Contugii 

JUS  Diseases,    . 

6,134 

North  Brookfield, 

24 

South  Hadley,       . 

21 

North  Reading,     . 

39 

Southborough, 

12 

Northampton, 

175 

Southbridge, 

104 

Northborough, 

18 

Springfield,   . 

1,0SG 

Northbridge, 

61 

Stockbridgc, 

18 

Northfield,    . 

24 

Stoneham,     . 

42 

Non\-ood, 

201 

Sutton, 

8 

Oak  Bluffs, 

15 

Swampscott, 

195 

Orange, 

78 

Taunton, 

624 

Orleans, 

42 

State  Hospital, 

86 

Oxford, 

1             24 

Templeton,   . 

12 

Palmer, 

09 

Tewksbury,  . 

12 

Peabody, 

146 

State  Infirmur\-, 

21 

Pembroke, 

59 

Tisburj', 

62 

Pepperell, 

12 

Topsfield,      . 

12 

Petersham, 

30 

Uxbridge, 

72 

Pittsfield, 

1,062 

Wakefield,      . 

217 

Plymouth, 

25 

Walpole, 

194 
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Number  of  Bottles  of  Diplitheria  Antitoxin  distributed  from  Dec.   1,  1913,   to 
Nov.  30,  1914  —  Concluded. 


City  or  Town. 

Number 

of 
Bottles. 

Number 
City  or  Town.                            of 

1   Bottles. 

1 

Waltham, 

Hospital, 

Warren, 

Watertown, 

Webster, 

Wellesley, 

West  Bridgewater,        .... 

West  Brookfield 

West  Springfield 

Westborough 

LjTnan  School  for  Boj-s,   . 

Westfield 

Westford, 

Weston 

200 
900    ' 

42 
153 

60 
222 

74 

12 
147 

24 

12 
114 

25 

24 

42 
155 

Whately, 

Whitman 

Wilbraham 

WUliamstown 

Wilmington, 

Winchendon,          .        .        . 

Winchester, 

Winthrop, 

1  Woburn, 

Worcester 

State  Hospital 

Wrentham: 

State  School 

Yarmouth,    .      • 

Total, 

6 
73 
24 
60 
97 
144 
159 
277 
182 
3,361 
99 

12 

24 

Westport 

Weymouth 

118,561 

The  total  number  of  tubes  of  smallpox  vaccine  virus  issued  during 
the  ten  years  and  two  months  ended  Nov.  30,  1914,  was  as  follows:  — 

Tubes. 

In  1904-05  (year  ended  Sept.  30,  1905), 23,970 

During  fourteen  months  ended  Nov.  30,  1906, 31,805 

In  1906-07  (year  ended  Nov.  30,  1907), 45,265 

In  1907-08  (year  ended  Nov.  30,  1908), 48,768 

In  1908-09  (year  ended  Nov.  30,  1909), 47,961 

In  1909-10  (year  ended  Nov.  30,  1910), 76,690 

In  191Q-1]  (year  ended  Nov.  30,  1911), 65,251 

In  1911-12  (year  ended  Nov.  30,  1912),    . 109,668 

In  1912-13  (year  ended  Nov.  30,  191.3), 112,039 

In  1913-14  (year  ended  Nov.  30,  1914), 109,736 

Total, 671,153 


The  smallpox  vaccine  virus  was  distributed  as  shown  in  the  follow- 
ing table:  — 
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Number   of   Tubes   of  Smallpox    Vaccine   distributed  from   Dec.    1,    1913,    to 

Nov.  30,  1914. 


City  or  Town. 


Abington, 

Acton,  . 

Amesbury, 

Amherst, 

Andover, 

Arlington, 

Ashby,  . 

Attleborough 

Auburn, 

Avon,    . 

Ayer,     . 

Barnstable, 

Barre,    . 

Becket, 

Bedford, 

Belmont, 


Massachusetts  School 
.    minded. 
McLean  Hospital, 


for  the  Feeble 


Beverly, 
Blackstone,  . 
Boston:  — 

Bacteriological  laboratory, 

Board  of  health, 

Boston  City  Hospital, 

Boston  Quarantine  Station, 

Brigham,  Peter  Bent,  Hospital, 

Carney  Hospital, 

Chardon  Street  Home, 

Children's  Hospital, 

General  supply. 

Harvard  Medical  School, 

House  of  Correction, 

Long  Island  Hospital, 

Massachusetts  Babies'  Hospital, 

Massachusetts  General  Hospital, 


Number 

of 
Tubes. 


168 

101 

378 

123 

166 

422 

31 

1,079 

41 

30 

130 

93 

16 

9 

40 

261 

50 

60 

445 

93 

3,045 

2,360 

146 

350 

880 

945 

2,200 

15 

15,002 

103 

550 

12 

3 

510 


City  or  Town. 


Boston  —  Concluded. 

Massachusetts  Homoeopathic  Hospi- 
tal. 
Mount  Sinai  Hospital, 

Saint  Elizabeth's  Hospital, 

Training  ship  "Ranger  ", 

United  Fruit  Company,    . 
Bourne,         ...... 

Braintree, 

Bridgewater,  .        .        .        .        , 

Brimfield 

Brockton, 

Brookline, 

Buckland, 

Cambridge 

Canton, 

Charlton 

Chatham, 

Chelmsford,  .        .        .        .        , 

Chelsea, 

'Chester,         .,..., 
Chesterfield,  .... 

Chicopee,      ..... 

Clinton, 

Cohasset, 

Colrain, 

Concord, 

Massachusetts  Reformatory,     . 

Cummington 

Dalton, 

Dana, 

Danvers,       .        .        .        .        . 

Dedham,       

Dighton 

Dover, 

Dudley, 


Nimiber 

of 
Tubes. 


1,025 

173 

236 

125 

415 

48 

171 

138 

20 

2,032 

777 

3 

2.763 

217 

55 

10 

126 

1,605 

25 

5 

635 

480 

207 

43 

258 

525 

15 

25 

12 

250 

398 

18 

3 

200 
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Numher   of   Tubes   of  Smallpox   Vaccine   distributed  from   Dec.    1,   1913,    to 
Nov.  80,  1914  — Coniimied. 


City  ok  Town. 


Duxbury, 

East  Bridgewater, 

East  Longmeadow, 

Easton, 

Everett, 

Fairhaven,    . 

Fall  River,    . 

Falmouth,     . 

Fitchburg,     . 

Foxborough, 

Framingham, 

Freetown, 

Gardner, 

Georgetown, 

Gloucester,    . 

Grafton, 

Great  Barrington, 

Hamilton, 

Hanover, 

Hanson, 

Hardwick,     . 

Harvard, 

Haverhill,     . 

Hingham, 

Holbrook, 

Holden, 

Holyoke, 

Hopedale, 

Hopkinton,  . 

Hudson, 

Hull,     . 

Huntington, 

Ipswich, 

Kingston, 

Lawrence, 


Number 

of 
Tubes. 


28 

145 

40 

345 

725 

106 

6,060 

25 

1,768 

104 

566 

30 

177 

100 

569 

135 

276 

85 

133 

10 

12 

10 

55 

233 

86 

80 

12 

12 

24 

99 

26 

30 

90 

3 

3,585 


City  or  Town. 


Lee, 

Leicester, 

Lenox,  . 

Leominster,  . 

Lexington,     .  . 

Lincoln, 

Littleton, 

Lowell, 

Ludlow, 

Lynn,    . 

Maiden, 

Manchester,  . 

Mansfield, 

Marblehead, . 

Marlborough, 

Marshfield,    . 

Medfield, 

Medford, 

Medway, 

Melrose, 

Merrimac, 

Methuen, 

Milford, 

Millbury, 

Millis,    . 

Milton, 

Monson: 

State  Hospital, 
Nantucket,   . 
Natick, 
Needham,     . 
Newburyport, 
Newton, 
New  Bedford, 
New  Marlborough, 
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Number   of   Tubes  of  Smallpox    Vaccine   distributed  from   Dec.    1,    1913,    to 
Nov.  30,  1914  —  Continued. 


City  or  Town. 


Niimber 

of 
Tubes. 


New  Salem,  . 

Northampton, 

Northborough, 

Northbridge, 

Northfield,    . 

North  Adams, 

North  Andover,    . 

North  Attleborough, 

North  Reading,    . 

Norwell, 

Norwood, 

Oak  Bluffs,   . 

Orange, 

Orleans, 

Otis,       . 

Oxford, 

Palmer, 

Pembroke,    . 

Pepperell, 

Pittsfield,      . 

Plymouth,    . 

Provincetown, 

Quincy, 

Randolph,     . 

Reading, 

Revere, 

Rockland,     . 

Rockport, 

Russell, 

Salem,  . 

Sandisfield,  . 

Saugus, 

Seekonk, 

Scituate, 

Sharon, 


20 

99 

20 

232 

6 

525 

221 

273 

10 

10 

414 

25 

110 

75 

6 

115 

312 

9 

20 

359 

210 

93 

1,323 

66 

170 

538 

236 

136 

20 

905 

100 

45 

100 

27 

22 


City  ok  Town. 


Shelburne,    . 

Sheffield, 

Sherborn, 

Reformatory  for  Women, 
Somerville,    . 
South  Hadley, 
Southborough, 
Southbridge, 
South  wick,    . 
Spencer, 
Springfield,   . 
Stoneham,     . 
Stoughton,    . 
Sturbridge,    . 
Sudbury, 
Sutton, 
Swampscott, 
Taunton, 

State  Hospital, 
Templeton, 
Tewksbury: 

State  Infirmary, 
Tisbury, 
Topsfield,      . 
Townsend,    . 
Upton,  .... 
Uxbridge, 
Wakefield,     . 
Walpole, 
Waltham, 
Wareham, 
Warren, 
Watertown,   . 
Wayland, 
Webster, 
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Number   of   Tubes   of  Smallpox    Vaccine   distributed  from   Dec.    1,    1913,    to 
Nov.  SO,  1914  -~  Concluded. 


City  or  Town. 

Number 

of 
Tubes. 

City  or  Town. 

Number 

of 
Tubes. 

Wellesley, 

Wellfleet, 

West  Bridgewater 

West  Brookfield, 

West  Newbury, 

West  Springfield, 

Westfield 

Westford 

Westminster 

Weston, 

Westport 

577 

28 

15 

35 

41 

131 

511 

65 

50 

247 

106 

390 

Whitman, 

Williamsburg, 

Williamstown 

Wilmington, 

Winchester 

Winthrop, 

Woburn, 

Worcester 

Worthington, 

Wrentham: 

State  School 

Total 

152 

33 

139 

75 

288 

427 

265 

3,555 

6 

665 

Weymouth, 

109,736 

The  total  number  of  ampoules  of  typhoid  vaccine  issued  during  the 
two  years  and  two  months  ended  Nov.  30,  1914,  was  as  follows:  — 


During  14  months  ended  Nov.  30,  1913, 
In  1913-14  (year  ended  Nov.  30,  1914), 


Total, 


Ampoules. 

21,014 
21,498 

42,512 


The   typhoid   vaccine   was   distributed   as   shown   in   the  following 
table:  — 


Number  of  Ampoules  of  Typhoid   Vaccine  distributed  from  Dec.  1,  1913,   to 

Nov.  30,  1914. 


City  ok  Town. 


Abington, 

Acton,    . 

Acushnet, 

Amesbury, 

Amherst, 

Andover, 


Number 
of  Am- 
poules. 


City  or  Town. 


Arlington, 
Attleborough, 
Auburn, 
Ayer,     . 
Barre,    . 
Belmont, 


Number 
of  Am- 
poules. 


78 
12 
3 
6 
6 
132 
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Number  of  Ampoules  of  Tijphoid  Vaccine   distribvied  from  Dec.  1,  1913,  to 
Nov.  30,  1914  —  Continued. 


City  or  Town. 


Number 
of  Am- 
poules. 


Beverly, 

Hospital  Corporation, 
Blackstone, 
Braintree, 
Brockton, 

Hospital, 
Brookline, 
Buckland, 
Boston:  — 

Bacteriological  laboratorj-. 

Board  of  health, 

Boston  Consumptives'  Hospital, 

Boston  Floating  Hospital, 

Brigham,  Peter  Bent,  Hospital, 

Carney  Hospital, 

Children's  Hospital, 

Faulkner  Hospital,    . 

Foster  Hospital, 

General  supply. 

Harvard  Medical  School, 

Massachusetts  General  Hospital, 

Massachusetts  Homoeopathic  Hos- 
pital. 

Massachusetts  Institute  of  Technol- 
ogy. 

Massachusetts  Volunteer  Militia, 

New  England  Deaconess  Hospital,  . 

St.  Elizabeth's  Hospital,  . 

Training  ship  "Ranger  ", 
Cambridge, 

Hospital, 

Canton, 

Chelsea, 

Clinton, 

Cohasset, 

Concord, 

Dalton 


12 
93 
3 

24 

78 

36 

255 

3 

531 

840 
3 
12 

100 
12 
36 
30 
27 
1,709 

336 
33 
12 

240 

7,843 

90 

150 
15 

345 
66 
90 
87 
97 

141 
72 
3 


City  or  Town. 


Danvers,       ...... 

State  Hospital,  .... 

Dedham,       

Dighton, 

Easton, 

Everett, 

Fall  River 

Fitchburg 

Foxborough, 

Framingham,        .        .        .        .        . 

Hospital 

Gardner 

Heywood,  Henrv,  Memorial  Hospi- 
tal. 
Gloucester, 

Gilbert,  Addison,  Hospital, 

Massachusetts     nautical     ship 
"Ranger". 
Grafton, 

Hamilton, 

Harwich 

Haverhill, 

Hingham 

Holbrook, 

Holdea, 

Holyoke, 

Hopedale, 

Hudson, 

Hull 

Lawrence,      ...... 

Leominster, 

Lexington, 

Leyden, 

Lincoln,         

Lowell, 

Lynn,    . 

Hospital, 


Number 
of  Am- 
poules. 
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Number  of  Ampoules  of  Typhoid  Vaccine   distributed  from  Dec.  1,   1913,  to 
Nov.  30,  1914  —  Concluded. 


City  or  Town. 


Maiden, 

Mansfield, 

Medford, 

Methuen, 

Millbury, 

Millis,    . 

Milton, 

Monroe, 

Monson, 

Nahant, 

Natick, 

Needham, 

New  Bedford, 

St.  Luke's  Hospital, 
Newbury  port, 
Newton, 

Hospital,    . 
Northampton, 

Dickinson  Hospital, 
North  Adams, 
North  Andover,    . 
North  Attleborough, 
North  Reading,    . 
Norwood, 
Peabody, 
Pittsfield,      . 
Plymouth,     . 
Provincetown, 
Quincy, 
Randolph,     . 
Revere, 
Rockport, 
Salem,  ... 
Saugus, 


Number 
of  Am- 
poules. 


24 
63 
54 

3 
18 

6 

37 

750 

18 

9 
90 
126 
72 


198 

186 

33 

72 

273 

6 
24 

3 
54 
12 
81 

6 

15 

138 

9 
15 
12 
42 
15 


CiTT  OR  Town. 


Shelbiu-ne,    . 
Somerville,    . 
South  Hadley, 
Southborough, 
Southbridge, 
Springfield,    . 
Sterling, 
Stoneham,     . 
Stoughton,    . 
Swampscott, 
Taunton, 

State  Hospital, 
Tyngsborough, 
Wakefield,     . 
Walpole, 
Waltham, 

Hospital,    . 
Warren, 
Watertown,   . 
Wayland, 
Webster, 
Wellesley, 
Westfield,       . 
Weston, 
Weymouth,   . 
Williamsburg, 
Williamstown, 
Winchester,  . 
Winthrop, 
Woburn, 
Worcester, 

State  Asylum,   . 
•     Total,      . 
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The  antimeningitis  serum  was  distributed  as  shown  in  the  following 
table :  — 

Number  of  Bottles  of  Aniimeningitis  Serum  distributed  from  Dec.  1,  1913,  to 

Nov.  SO,  1914. 


CiTT  OB  Town. 


Number 

of 
Bottles. 


Acton, 

Andover, 

Arlington, 

Attleborough,        .... 

Belmont 

Beverly: 

Hospital, 

Braintree, 

Bridgewater,  .... 

Brockton, 

Boston: 
Bacteriological  laboratory, 
Board  of  health, 
Brigham,  Peter  Bent,  Hospital, 
Carney  Hospital, 
Children's  Hospital, 
General  supply. 
Infants'  Hospital, 
Massachusetts  General  Hospital 
Training  ship  "  Ranger  ", 

Cambridge, 

Chelsea, 

United  States  Naval  Hospital, 

Clinton 

Cohasset,       ..... 

Concord 

Dalton, 

Danvers,       .        .        .  •      . 
Easthampton,       .        .        .        . 

Fairhaven 

Fall  River 

Framingham,        .        .        .        . 

Gardner 

Gloucester, 

Haverhill, 

Holyoke, 


2 

4 
4 
2 
4 

2 
2 
4 
24 

44 
16 
72 
4 
144 
176 
32 
30 
2 

22 
2 
6 
72 
4 
2 
2 
4 
6 
2 
14 
7 
2 
6 


City  ob  Town. 


Ipswich, 
Lawrence, 
Lexington,     . 
Lowell, 

Corporation  Hospital, 
Lynn,  .... 
Maiden : 

Contagious  Hospital, 
Maynard, 
Medford, 

New  Bedford, 

Newburyport, 

Newton, 
Hospital,    . 

North  Adams, 

Northampton, 

Northbridge, 

Norwood, 

Peabody, 

Pittsfield,      . 

Salem 

Somerville,   . 

South  Hadley, 

Southborough, 

Southbridge, 

Springfield,  . 

Waltham, 

Ware,     .        .        .        . 

Webster, 

Westfield,      . 

Weymouth,   . 

Winchendon, 

Worcester,     . 
Memorial  Hospital,   . 
Total,     . 
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The  total  number  of  outfits  of  nitrate  of  silver  solution  (1  per  cent.) 
for  use  in  cases  of  ophthalmia  neonatorum,  issued  to  cities  and  towns 
for  the  four  years  and  five  months  ended  Nov.  30,  1914,  is  shown  in 
the  following  table. 

When  the  distribution  of  these  outfits  was  begun  in  1910,  one  outfit 
was  sent  to  each  registered  physician  in  the  State,  and  a  small  supply 
of  four  or  eight  outfits  was  sent  to  each  local  board  of  health. 

Five  months,  July  to  Nov.  30,  1910,  to  physicians  (5,278)  and  local 

boards  of  health  (1,641), 6,919 

Year  ended  Nov.  30,  1911, 949 

Year  ended  Nov.  30,  1912, 1,909 

Year  ended  Nov.  30,  1913, 2,639 

Year  ended  Nov.  30,  1914, 2,969 


REPORT 

UPON  THE 

WOEK  OF  THE  BACTEEIOLOGICAL  LABOEATOEY 

FOR  THE 

Year  ended  Nov.  30,  1914. 
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Eeport  upon  the  Diphtheeia  Cultuees  examined 

DUEING  THE  YEAE  ENDED  NOY.  30,  1914. 


From  Dec.  1,  1913,  to  Nov.  30,  1914,  6,371  cultures  were  received 
from  205  cities  and  towns  in  the  State.  Of  these  cultures,  4,266  were 
for  the  purpose  of  diagnosis  and  2,105  were  for  release  from  quaran- 
tine. Of  the  cultures  examined  for  diagnosis,  736  were  positive  for 
diphtheria  and  3,473  were  negative.  A  considerable  number  of  cul- 
tures were  unsatisfactory,  due  to  the  presence  of  contaminating  or- 
ganisms or  insufficient  growth.  All  swabs  received  for  diagnosis  were 
examined  soon  after  their  arrival  at  the  laboratory,  and  it  was  possible 
to  make  a  positive  diagnosis  on  149,  or  20  per  cent,  of  the  total  number 
which  proved  positive  on  culture. 

The  following  table  gives  the  number  of  cultures  received  from  the 
different  cities  and  towns  and  the  results  of  the  examinations :  — 


Whole 

Number  of 

Cultures 

examined. 

Cultures  examined  for 
Diagnosis. 

Cultures 
examined 

for  Release 
from_ 

Quarantine. 

Positive. 

Negative. 

Unsatis- 
factory. 

Abington,        .        .        . 

5 

1 

2 

- 

2 

Aeton,      . 

5 

1 

3 

- 

1 

Adams,    . 

1 

- 

1 

- 

- 

Amesbury, 

5 

- 

3 

- 

2 

Amherst, 

7 

- 

7 

- 

- 

Andover, 

7 

- 

7 

- 

- 

Arlington, 

3 

.    - 

2 

- 

1 

Ashburnham, 

2 

- 

2 

- 

- 

Ashland, 

2 

- 

2 

- 

- 

Athol,      . 

9 

3 

4 

- 

2 

Attleborough, 

52 

7 

31 

1 

13 

Auburn,  . 

8 

3 

4 

- 

Ayer, 

18 

1 

10 

- 

Barnstable, 

227 

21 

38 

1 

167 

Barre, 

21 

6 

8 

- 

Becket,    . 

2 

1 

- 

- 

Belchertown,  . 

24 

1 

6 

- 

17 
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Whole 
Number  of 
Cultures    ' 
examined,   i 

cultcbes  examined  foe 
Diagnosis. 

Cultures 
examined 

for  Release 
from 

Quarantine. 

Positive.    1 

Negative. 

Unsatis- 
factory. 

Beverly 

173 

33 

40 

2 

98 

Blackstone 

1 

- 

1 

- 

- 

Boston, 

10 

- 

9 

-■ 

1 

Bourne 

10 

1 

8 

1 

- 

Boxborough, 

2 

- 

2 

- 

- 

Braintree 

13 

2 

12 

- 

1 

Bridgewater 

31 

7 

8 

- 

16 

Brimfield 

2 

- 

2 

- 

- 

Brockton, 

1 

- 

1 

- 

- 

1 

- 

1 

- 

- 

Brookline, 

1 

- 

1 

- 

- 

Burlington, 

1 

- 

1 

- 

- 

Cambridge, 

1 

- 

1 

- 

- 

5 

1 

4 

- 

- 

Carlisle 

1 

- 

1 

- 

- 

1 

- 

1 

- 

- 

Charlemont 

3 

1 

1 

- 

1 

Chatham 

2 

- 

2 

- 

- 

Chelmsford 

8 

- 

3 

- 

5 

Chelsea 

98 

32 

13 

- 

53 

Cheshire 

1 

- 

1 

- 

- 

9 

- 

9 

- 

- 

Concord, 

18 

1 

10 

- 

7 

Dan  vers 

300 

16 

255 

2 

27 

Dartmouth, 

3 

1 

- 

- 

2 

Deerfield, 

4 

1 

2 

- 

1 

Dennis 

4 

- 

4 

- 

- 

3 

1 

2 

- 

- 

Douglas, 

6 

1 

- 

1 

4 

Dover, 

2 

- 

2 

- 

- 

Dudley 

16 

6 

3 

- 

7 

Duxbury 

1 

- 

1 

- 

- 

East  Bridgewater 

18 

2 

5 

- 

11 

Eastham, 

6 

1 

3 

- 

2 

Easton 

17 

2 

2 

- 

13 

Edgartown, 

29 

1 

27 

- 

1 

Erving, 

1 

- 

- 

- 

1 

Essex, 

3 

1              ~ 

2 

- 

1 
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City  or  Town. 


Whole 

Number  of 

Cultures 

examined. 


Everett,  . 

Fairhaven, 

Falmouth, 

Fitchburg, 

Foxborough,    . 

Framingham, 

Franklin, 

Freetown, 

Gardner, 

Georgetown,    . 

Gloucester, 

Grafton, 

Granville, 

Great  Barrington, 

Greenfield, 

Groton,    . 

Hadley,  . 

Halifax,  . 

Hamilton, 

Hanover, 

Hanson,  . 

Hard  wick. 

Harvard, 

Harwich, 

Hatfield, 

Hingham, 

Holbrook, 

Holliston, 

Hopkinton, 

Hubbardston, 

Hudson, 

Hull, 

Ipswich,  . 

Kingston, 

Lakeville, 

Lawrence, 

Lincoln,  . 

Littleton, 


187 

11 

12 

2 

43 

1 

9 

31 

1 

12 

22 

2 

1 

1 

23 

18 

23 

2 

3 

12 

2 

7 

166 

5 

1 

55 

32 

3 

5 

4 

1 

19 
21 
1 
1 
1 
3 
3 


cttltures  examined 
Diagnosis. 


Positive.        Negative. 


2 
11 

3 
151 
4 
1 
28 
8 
3 
4 

1 

10 
5 
1 
1 
1 
3. 


Unsatis- 
factory. 


Cultures 
examined 

for  Release 
from 

Quarantine. 
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Whole 

Number  of 

Cultures 

examined. 

Cultures  examined  for 
Diagnosis. 

Cultures 
examined 

for  Release 
from 

Quarantine. 

City  or  Iown. 

Positive. 

Negative. 

Unsatis- 
factory. 

Lynnfield 

2 

1 

1 

- 

- 

Maiden,  . 

29 

20 

4 

- 

5 

Manchester,     . 

7 

- 

4 

- 

3 

Mansfield, 

,   . 

17 

2 

11 

- 

4 

Marblehead,    . 

70 

4 

41 

1 

24 

Marion,    . 

3 

- 

3 

- 

- 

Marlborough,  . 

88 

18 

28 

1 

41 

Marshfield, 

14 

2 

7 

- 

5 

Maynard, 

9 

1 

7 

- 

1 

Medfield, 

12 

2 

4 

- 

6 

Medford, 

142 

24 

68 

1 

49 

Medway, 

4 

- 

4 

- 

- 

Melrose,  . 

394 

48 

237 

- 

109 

Methuen, 

8 

2 

4 

- 

2 

Middleborough, 

55 

6 

23 

1 

25 

Middleton, 

4 

1 

- 

-      , 

3 

Milford,  . 

3 

- 

3 

- 

Millbury, 

2 

1 

- 

1 

MiUis,      . 

4 

- 

4 

- 

- 

Milton,    .        , 

28 

1 

24 

1 

2 

Monson,  . 

26 

1 

24 

1 

- 

Montgomery,  . 

1 

- 

1 

- 

- 

Nahant,  . 

9 

1 

4 

- 

4 

Nantucket, 

7 

1 

1 

- 

5 

Natick,    . 

27 

4 

18 

- 

5 

Needham, 

2 

- 

2 

- 

- 

New  Salem,    . 

1 

- 

1 

- 

- 

Newbury, 

2 

- 

2 

- 

- 

Newton, 

2 

- 

2 

- 

- 

North  Andover, 

2 

- 

- 

- 

2 

North  Attleborougl 

1, 

40 

4 

20 

- 

16 

North  Brookfield, 

6 

2 

2 

- 

2 

North  Reading, 

67 

14 

25 

- 

28 

Northampton, 

4 

- 

1 

- 

3 

Northbridge,  . 

22 

4 

12 

- 

6 

Northfield,      . 

3 

- 

- 

- 

3 

Norton,  . 

12 

5 

5 

- 

2 

Norwell, 

1 

- 

1 

- 

"" 
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Whole 

Number  of 

Cultures 

examined. 

Cultures  examined  for 
Diagnosis. 

Cultures 
examined 

for  Release 
from 

Quarantine. 

City  ok  i  uwn. 

Positive. 

Negative. 

Unsatis- 
factory. 

Norwood 

17 

2 

5 

- 

10 

Oak  Bluffs. 

73 

1 

58 

- 

14 

Oakham, 

2 

- 

2 

- 

- 

Orange,    . 

34 

12 

7 

- 

15 

Orleans,  . 

3 

- 

3 

- 

- 

Oxford,    . 

3 

2 

1 

- 

- 

Palmer,    . 

22 

2 

9 

- 

11 

Peabody, 

49 

6 

19 

1 

23 

Pembroke, 

14 

3 

3 

- 

8 

Pepperell, 

8 

- 

2 

- 

6 

Petersham, 

7 

- 

5 

- 

2 

Pittsfield, 

1 

- 

1 

- 

- 

Plainville, 

6 

1 

2 

- 

3 

Plymouth, 

2 

- 

2 

- 

- 

Province  town, 

21 

2 

9 

- 

10 

Quincy, 

182 

34 

83 

1 

64 

Randolph, 

27 

10 

14 

- 

3 

Reading, 

48 

11 

15 

1 

21 

Rehoboth, 

1 

- 

1 

- 

- 

Revere,    . 

261 

34 

145 

3 

79 

Rochester, 

8 

- 

- 

- 

8 

Rockland, 

3 

- 

3 

- 

- 

Rockport, 

4 

- 

4 

- 

- 

Salem, 

100 

7 

46 

- 

47 

Sandwich, 

1 

- 

1 

- 

Saugus,    . 

78 

4 

48 

26 

Scituate, 

11 

1 

9 

- 

1 

Sharon,    . 

7 

- 

7 

- 

- 

Shirley,    . 

31 

5 

6 

- 

20 

Shutesburj-, 

1 

- 

1 

- 

- 

Somerville, 

3 

- 

2 

- 

1 

South  Hadley, 

1 

- 

1 

- 

- 

Southborough, 

1 

- 

1 

- 

- 

Southbridge,    . 

48 

6 

14 

- 

28 

Stockbridge, 

2 

- 

- 

- 

2 

Stoneham, 

9 

- 

9 

- 

- 

Stoughton, 

6 

- 

6 

- 

- 

Stow, 

4 

1      • 

1 

- 

2 
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Whole 

Number  of 

Cultures 

examined. 

Cultures  examined  for 

Diagnosis. 

1 

Cultures 
examined 
for  Release 

from 
Quarantine. 

City  or  1  owim. 

Positive. 

Negative. 

Unsatis- 
factory. 

Sutton 

3 

1 

- 

- 

2 

Swampscott,    . 

89 

2 

68 

1 

18 

Taunton, 

93 

18 

42 

- 

33 

Templeton, 

10 

4 

1 

_ 

5 

Tisbury. 

869 

18 

617 

28 

206 

ToDsfield, 

24 

- 

7 

- 

17 

Townsend, 

9 

- 

2 

- 

7 

Uxbridge, 

49 

12 

10 

- 

27 

Wakefield,        . 

54 

9 

21 

- 

24 

Walpole,  . 

200 

34 

91 

- 

75 

Ware  ham, 

9 

1 

4 

- 

4 

Warren,   . 

9 

1 

8 

- 

- 

Watertown, 

72 

7 

34 

- 

31 

Wayland, 

7 

2 

3 

- 

2 

Webster, 

7 

1 

4 

- 

2 

Wellesley, 

2 

- 

2 

- 

- 

Wenham, 

22 

2 

6 

- 

14 

West  Brookfield, 

2 

- 

2 

- 

- 

West  Newbury, 

4 

1 

2 

- 

1 

Westborough, 

6 

- 

5 

- 

1 

Westfield, 

8 

4 

3 

- 

1 

Westport, 

3 

1 

1 

- 

1 

Westwood, 

4 

1 

1 

- 

2 

Weymouth, 

43 

4 

31 

1 

7 

Whately, 

1 

- 

1 

- 

- 

Whitman, 

16 

1 

2 

- 

13 

Wilbraham,     . 

65 

- 

65 

- 

- 

Williamsburg, 

1 

- 

1 

- 

- 

Williamstown, 

4 

- 

4 

- 

- 

Wilmington,     . 

22 

6 

8 

- 

8 

Winchendon,  . 

33 

6 

10 

- 

17 

Winchester, 

272 

21 

197 

2 

52 

Winthrop, 

53 

10 

17 

- 

26 

Woburn, 

108 

15 

24 

- 

69 

Wrentham, 

. 

11 

- 

10 

- 

1 

Yarmouth, 

. 

3 

- 

3 

- 

- 

Address  unknown. 

4 

4 

- 

- 

- 

Totals,       . 

6,371 

736 

3,473 

57 

2,105 
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Eeport  upon  the  Examination  of  Sputum  and  Othee 

Material  suspected  of  containing  the  Bacilli 

OF  Tuberculosis. 


From  Dec.  1,  1913,  to  Nov.  30,  1914,  microscopical  examination  has 
been  made  of  2,620  lots  of  sputum  and  other  material  suspected  of 
containing  the  bacilli  of  tuberculosis.  This  material  has  been  received 
from  208  cities  and  towns  in  the  State.  The  following  table  gives  the 
places  from  which  the  material  has  been  received  and  the  results  of 
the  microscopical  examination:  — 


"o   . 

"o 

-°  2 

fed 
x>  o 

CiTT  OR  Town. 

1 
1 

6 

City  or  Town. 

II 

6 
'■+3 

1 
Pi 

i 
i 

(a 
15 

Abington,         .... 

9 

2 

7 

Belchertown,    .        .        . 

1 

- 

1 

Acton, 

4 

1 

3 

Belmont, 

5 

3 

2 

Adams,     . 

19 

8 

11 

Berlin, 

1 

- 

1 

Alford,      . 

1 

- 

1 

Beverly,    . 

25 

4 

21 

Amesbury, 

40 

14 

26 

Blacks  tone. 

22 

7 

15 

Amherst, 

34 

5 

29 

Bolton,     . 

1 

- 

1 

Andover, 

9 

2 

7 

Boston,     . 

13 

2 

11 

Arlington, 

11 

- 

11 

Bovirne,    . 

9 

1 

8 

Ashby, 

3 

2 

1 

Boxborough, 

3 

1 

2 

Ashland,  . 

5 

1 

4 

Braintree, 

14 

2 

12 

Athol, 

13 

5 

8 

Bridgewater, 

13 

3 

10 

Attleborough, 

76 

10 

66 

Brimfield, 

3 

- 

3 

Auburn,    . 

3 

- 

3 

Brookfield, 

3 

- 

3 

Avon, 

2 

- 

2 

Cambridge, 

6 

2 

4 

Ayer, 

2 

2 

- 

Canton,    . 

12 

2 

10 

Barnstable, 

15 

2 

13 

Carlisle,    . 

2 

- 

2 

Barre, 

8 

2 

6 

Charlemont, 

1 

- 

1 

Becket, 

2 

1 

1 

Chatham, 

2 

- 

2 

Bedford,  . 

3 

- 

3 

Chelmsford, 

13 

2 

11 
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City  or  Town. 

fee 
-o  2 

II 

> 
1 

1 

City  or  Town. 

4)  c 
Xi  o 

II 

^  i 

i 
% 

1 

Chelsea 

43 

5 

38 

Hingham, 

32 

6 

26 

Chesterfield,     . 

1 

1 

- 

Hinsdale, 

1 

- 

1 

Chilmark, 

1 

1 

- 

Holbrook, 

14 

2 

12 

Cohasset, 

20 

3 

17 

Holden,     . 

7 

- 

7 

Colrain,    . 

1 

- 

1 

Hopedale, 

3 

- 

3 

Concord,  . 

11 

3 

8 

Hopkinton, 

6 

2 

4 

Danvers,  . 

32 

7 

25 

Hudson,   . 

13 

1 

12 

Dartmouth, 

1 

1 

- 

Hull, 

8 

3 

5 

Dedham, 

1 

- 

1 

Ipswich,    . 

37 

6 

31 

Dennis,     . 

2 

1 

1 

Lakeville, 

2 

1 

1 

Dudley,    . 

9 

2 

7 

Lancaster, 

4 

1 

3 

East  Bridgewater, 

11 

4 

7 

Lenox, 

6 

- 

6 

East  Longmeadow, 

2 

- 

2 

Leominster, 

1 

1 

- 

Edgartown, 

3 

1 

2 

Lexington, 

8 

2 

6 

Essex, 

1 

- 

1 

Littleton, 

3 

- 

3 

Everett,    . 

97 

20 

77 

Lowell, 

1 

- 

1 

Fall  River, 

19 

4 

15 

Lynn, 

2 

- 

2 

Falmouth, 

7 

- 

7 

Lynnfield, 

1 

1 

- 

Foxborough, 

11 

- 

11 

Maiden,    . 

1 

1 

- 

Framingham, 

3 

1 

2 

Manchester, 

3 

- 

3 

Franklin, 

17 

3 

14 

Mansfield, 

18 

5 

13 

Georgetown, 

1 

- 

1 

Marblehead, 

1 

- 

1 

Gill, 

1 

- 

1 

Marion,     . 

4 

1 

3 

Gloucester, 

62 

23 

39 

Marlborough, 

23 

4 

19 

Grafton,   . 

3 

2 

1 

Marshfield, 

2 

- 

2 

Granby,   . 

2 

1 

1 

Maynard, 

25 

4 

21 

Great  Barringt 

on, 

12 

4 

8 

Medfield, 

2 

- 

2 

Greenfield, 

4 

1 

3 

Medford,  . 

44 

7 

37 

Groton,     . 

1 

- 

1 

Medway,  . 

6 

3 

3 

Hadley,    . 

6 

1 

4 

Melrose,    . 

55 

8 

47 

Hamilton, 

3 

1 

2 

Mendon,  . 

2 

- 

2 

Hanover, 

5 

- 

5 

Merrimac, 

3 

1 

2 

Hanson,    . 

5 

■- 

5 

Methuen, 

8 

2 

6 

Hardwick, 

2 

- 

2 

Middleborougl 

. 

7 

- 

7 

Harvard, 

1 

- 

1 

Middleton, 

1 

- 

1 

Harwich, 

3 

- 

3 

Milford,    . 

60 

16 

44 
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"o 

"o 

City  or  Town. 

.0  0 

& 

0  X 

6 
1 

City  or  Town. 

fee 

JD  0 

|i 

a 

^  i 

6 
1 

6 

> 

i 

Milton, 

8 

1 

7 

Revere,     ... 

63 

10 

53 

Monroe,     . 

2 

1 

1 

Rochester, 

2 

- 

2 

Natick,     . 

22 

3 

19 

Rockland, 

24 

5 

19 

Needham, 

1 

- 

1 

Rockport, 

8 

1 

7 

New  Bedford,  . 

1 

- 

1 

Rowley,    . 

2 

- 

2 

New  Marlborough, 

2 

- 

2 

Salem, 

163 

43 

120 

New  Salem, 

2 

- 

2 

Sandisfield, 

1 

1 

- 

Newburyport, 

5 

2 

3 

Saugus,     . 

24 

7 

17 

Newton,   . 

3 

2 

1 

Scituate,  . 

6 

- 

6 

Norfolk.    . 

1 

1 

- 

Sheffield, 

1 

- 

1 

North  Adams, 

2 

1 

1 

Shelburne, 

6 

1 

5 

North  Andover, 

1 

- 

1 

Shirley,     . 

9 

3 

6 

North  Attleborough 

54 

11 

43 

Somerset, 

3 

2 

1 

North  Brookfield, 

8 

2 

6 

Somerville, 

9 

3 

6 

North  Reading, 

1 

- 

1 

South  Hadley, 

2 

- 

2 

Northbridge,    . 

9 

2 

7 

Southborough, 

1 

- 

1 

Northfield, 

14 

3 

11 

Southbridge,     . 

11 

2 

9 

Norton,     . 

5 

2 

3 

Spencer,    . 

10 

- 

10 

Norwell,   . 

2 

- 

2 

Springfield, 

2 

1 

1 

Norwood, 

17 

5 

12 

Stockbridge, 

1 

1 

- 

Oak  Bluffs,       . 

6 

4 

2 

Stoneham, 

16 

4 

12 

Orange,     . 

2 

- 

2 

Stoughton, 

16 

4 

12 

Orleans,    . 

1 

- 

1 

Sturbridge, 

3 

- 

3 

Oxford,     . 

1 

1 

- 

Sutton,     . 

1 

- 

1 

Palmer,     . 

1 

- 

1 

Taunton, 

79 

18 

61 

Peabodj-, 

49 

16 

33 

Tewksbury, 

^ 

1 

- 

1 

Pembroke, 

1 

1 

- 

Tisbury,   . 

3 

3 

Pepperell, 

2 

- 

2 

Topsfield, 

1 

1 

- 

Petersham, 

2 

- 

2 

Townsend, 

7 

- 

7 

Pittsfield, 

152 

66 

86 

Upton, 

4 

2 

2 

Plainville, 

4 

1 

3 

Uxbridge, 

3 

- 

3 

Plymouth, 

5 

2 

3 

Wakefield, 

34 

14 

20 

Provincetown, 

20 

4 

16 

Walpole,    . 

13 

3 

10 

Quincy,     . 

127 

24 

103 

Ware, 

17 

8 

9 

Randolph, 

13 

2 

11 

Wareham, 

6 

3 

3 

Reading,  . 

42 

6 

36 

Warren,     . 

10 

- 

10 
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o   . 

"0   . 

CiTT  OR  Town. 

.00 

its 

0  X 

i 
1 

9 

•1 

City  ok  Town. 

.2  OS 
0  X 

i 
1 

i 
1 

Washington 

1 

1 

- 

Weymouth, 

29 

6 

24 

Watertown, 

24 

8 

16 

Whitman, 

8 

1 

7 

Wayland, 

7 

2 

5 

Williamstown, 

8 

1 

7 

Webster,  . 

33 

8 

25 

WUmington, 

16 

2 

14 

Wellesley, 

2 

- 

2 

Winchendon,    . 

9 

1 

8 

Wendell,  . 

1 

- 

1 

Winchester, 

22 

1 

21 

Wenham, 

2 

1 

1 

Windsor,  . 

1 

- 

1 

West  Bridgewater, 

1 

1 

- 

Winthrop, 

19 

5 

14 

West  Brookfield, 

5 

2 

3 

Woburn,   . 

20 

5 

15 

Westborough,   . 

1 

- 

1 

Worcester, 

3 

- 

3 

Westfield, 

15 

4 

11 

Wrentham, 

1 

- 

1 

Westford, 

9 

1 

8 

Yarmouth, 

1 

1 

- 

West  port, 

4 

1 

- 

4 

1 

Address  unknown, 
Totals, 

2 

- 

2 

West  wood, 

2,620 

604 

2,016 
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Eeport  upon  the  Examinations  for  Typhoid  Feter. 


During  the  year  ended  Nov.  30,  1914,  the  "Widal  test  was  carried  out 
with  1,611  specimens  of  blood.  Of  these  specimens,  277,  or  17.19  per 
cent.,  gave  a  positive  reaction.  Specimens  were  sent  from  179  cities 
and  towns.  These  facts  are  shown  in  detail  in  Table  I.  In  a  second 
table  (Table  II.)  the  specimens,  positive  and  atypical,  are  classified 
according  to  the  day  of  the  disease  on  which  they  were  collected. 
A  moderate  number  of  second  and  third  specimens  from  the  same  case 
were  examined,  so  that  the  total  number  of  tests  made  is  somewhat 
over  the  number  of  cases  of  disease  concerned. 

Cultural  tests  designed  to  demonstrate  the  presence  of  typhoid 
bacilli  in  the  blood,  feces  and  urine  of  patients,  particularly  in  the  ex- 
creta of  convalescents,  were  performed  with  293  specimens. 

The  method  of  isolating  the  specific  organism  is  briefly  as  follows: 
bile,  or  a  medium  of  which  it  is  the  chief  constituent,  is  inoculated 
with  whatever  material  from  the  patient  seems  most  likely  to  contain 
the  typhoid  bacilli.  Bile  media  are  devised  to  permit  the  growth  of 
the  typhoid  bacillus  while  inhibiting  the  growth  of  the  non-pathogenic 
organisms  that  may  accompany  it.  After  incubation  the  bile  is 
plated  out  on  Endo's  medium  (lactose  agar,  to  which  is  added  a  suit- 
able amount  of  alcoholic  solution  of  fuchsin  and  sodium  sulfite).  Any 
colonies  developing  on  this  medium  which  resemble  the  typhoid  are 
"fished"  and  the  micro-organisms  identified  by  agglutination  tests  and 
subculture. 

Two  points  regarding  this  method  of  diagnosis  seem  to  need  par- 
ticular emphasis:  first,  a  negative  result  should  be  given  much  less 
weight  than  a  negative  from  any  other  sort  of  bacteriological  exami- 
nation; second,  the  method  should  never  be  used  merely  as  a  substi- 
tute for  the  Widal  test,  but  rather  in  those  cases  where  for  any  reason 
a  Widal  may  be  impracticable  or  unreliable,  especially  for  diagnosis 
verv  earlv  in  the  acute  attack. 
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Table    I.  —  Widal  Test,  Dec.  1,  1913,  to  Nov.  30,  1914,  inclusive,  classified 
according  to  the  City  or  Town  from  which  the  Specimen  loas  sent. 


CiTV  OR  Town. 

•^  2 

II 

6 
1 

1 

"3 
■£ 

< 

City  or  Town. 

"o    .- 

II 

6 
1 

.i 
1 

i 

"S. 
< 

Abington, 

4 

1 

3 

- 

Brookline, 

1 

- 

1 

- 

Acton,     . 

4 

1 

2 

1 

Buckland, 

4 

2 

2 

- 

Acushnet, 

11 

7 

4 

- 

Cambridge,    . 

1 

- 

1 

- 

Adams,  . 

1 

- 

1 

- 

Canton, 

1 

- 

1 

- 

Amesbury,     . 

6 

2 

3 

1 

Chelsea, 

34 

8 

26 

- 

Amherst, 

13 

- 

13 

- 

Chesterfield,  . 

2 

2 

- 

Andover, 

5 

1 

4 

- 

Clinton, 

1 

1 

- 

Arlington, 

3 

- 

3 

- 

Cohasset, 

11 

1 

10 

- 

Ashburnham, 

4 

2 

2 

- 

Concord, 

2 

- 

2 

- 

Ashland, 

2 

- 

2 

- 

Danvers, 

5 

1 

4 

- 

Athol,     . 

2 

- 

2 

- 

Dennis,  . 

3 

- 

3 

- 

Attleborough, 

38 

8 

30 

- 

Duxbury, 

1 

- 

1 

- 

Auburn, 

16 

1 

15 

- 

Easthampton, 

4 

1 

3 

- 

Avon,      . 

1 

- 

1 

- 

Easton,  . 

2 

- 

2 

- 

Barnstable,     . 

3 

1 

2 

- 

Edgartown,    . 

4 

- 

4 

- 

Barre,     . 

5 

2 

3 

- 

Everett, 

52 

8 

43 

1 

Bedford, 

1 

- 

1 

- 

Fairhaven, 

1 

- 

- 

1 

Belchertown, 

2 

- 

2 

- 

Fall  River,     . 

4 

1 

3 

- 

Belmont, 

10 

1 

9 

- 

Falmouth, 

1 

- 

1 

- 

Beverly, 

58 

19 

38 

1 

Franklin, 

2 

- 

2 

- 

Billerica, 

2 

- 

2 

- 

Freetown, 

2 

1 

1 

- 

Blackstone,    . 

5 

- 

4 

1 

Georgetown,  . 

3 

- 

3 

- 

Bolton,   . 

3 

1 

2 

- 

Gill, 

2 

- 

2 

- 

Boston,  . 

9 

1 

8 

- 

Gloucester,     . 

46 

7 

39 

- 

Bourne, 

- 

1 

- 

Grafton, 

3 

- 

3 

- 

Boxborough, 

- 

1 

- 

Great  Barrington, 

1 

1 

- 

- 

Boxford, 

2 

2 

- 

Greenfield, 

20 

5 

15 

- 

Braintree, 

11 

1 

9 

1 

Hadley, 

1 

- 

1 

- 

Bridgewater,  . 

- 

1 

- 

Hamilton, 

2 

1 

1 

- 

Brimfield, 

2 

1 

1 

- 

Hanover, 

10 

1 

9 

- 

Brockton, 

1 

- 

1 

- 

Harvard, 

1 

- 

1 

- 

. 

KtaJno 

rl    nnH  apnnnH  snpnin 

ipna  w 

ere  rea 

uested 

in  eac 

h  case 

In  15  cases,  second  specimens  were  sent  with  the  following  results:   11  were  positive,  1  was  negative  and 
3  were  atypical. 


No.  34. 


TYPHOID   FEVER. 


585 


Table  I.  —  Widal  Test,  etc.  — ■  Continued. 


"o 

XI  O 

City  or  Town. 

1 

PL, 

6 
1 

1 
a 
>> 

City  or  Town. 

II 

6 
> 

6 

"a 
o 

'a 
>. 

< 

Harwich, 

1 

1 

- 

- 

Monterey, 

1 

- 

1 

- 

Hingham, 

7 

- 

7 

- 

Nantucket,     . 

1 

- 

1 

- 

Holbrook, 

3 

- 

3 

- 

Natick,  .        .         .        . 

42 

4 

35 

3 

Holden, 

3 

1 

2 

- 

New  Bedford, 

8 

1 

7 

- 

Holliston, 

•      2 

- 

2 

- 

New  Marlborough, 

7 

- 

7 

- 

Hopedale, 

1 

- 

1 

- 

Newburyport, 

1 

- 

1 

- 

Hopkinton,     . 

2 

- 

2 

- 

Newton, 

25 

2 

23 

- 

Hubbardston, 

2 

- 

2 

- 

North  Adams, 

16 

3 

12 

1 

Hudson, 

3 

1 

1 

1 

North  Andover,     . 

2 

- 

2 

- 

Hull,       . 

18 

- 

18 

- 

North  Attleborough, 

35 

10 

25 

- 

Ipswich, 

19 

- 

17 

2 

North  Brookfield, 

7 

- 

7 

- 

Lancaster, 

2 

- 

2 

- 

North  Reading,      . 

3 

- 

3 

- 

Lawrence, 

1 

- 

1 

- 

Northampton, 

13 

2 

11 

- 

Lenox,    . 

4 

- 

4 

- 

Northborough, 

1 

- 

- 

Leominster,    . 

1 

1 

- 

- 

Northbridge, 

2 

1 

- 

Lexington, 

12 

2 

9 

I 

Northfield,      . 

1 

- 

- 

Littleton, 

2 

- 

2 

- 

Norton, 

4 

- 

- 

Lynn,     . 

166 

38 

125 

3 

Norwood, 

17 

- 

17 

~ 

Lynnfield, 

1 

- 

1 

- 

Oak  Bluffs,     . 

5 

- 

5 

- 

Maiden, 

5 

1 

4 

- 

Orange,  . 

3 

- 

3 

- 

Mansfield, 

27 

4 

20 

3 

Palmer,  . 

5 

2 

3 

- 

Marblehead,   . 

10 

- 

8 

2 

Peabody, 

25 

2 

23 

- 

Marion,  . 

1 

- 

1 

- 

Pembroke, 

4 

1 

3 

- 

Marlborough, 

9 

1 

8 

- 

Pittsfield, 

46 

12 

34 

- 

Maynard, 

8 

- 

8 

- 

Plymouth, 

1 

- 

1 

- 

Medfield, 

3 

1 

2 

- 

Provincetown, 

1 

1 

- 

Medford, 

28 

1 

27 

- 

Quincy, 

59 

11 

48 

- 

Medway, 

2 

- 

2 

- 

Randolph, 

3 

- 

3 

- 

Melrose, 

23 

2 

21 

- 

Reading, 

3 

- 

3 

- 

Middleton, 

1 

1 

- 

- 

Rehoboth, 

4 

2 

1 

1 

Milford, 

14 

2 

12 

- 

Revere,  . 

31 

3 

27 

1 

Millis,     . 

2 

- 

2 

- 

Rochester, 

1 

- 

1 

- 

Milton,   . 

9 

1 

7 

1 

Rockland, 

5 

- 

5 

- 

Monroe,  . 

2 

1 

1 

- 

Rockport, 

5 

- 

5 

- 
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rABLE   I.  - 

-  Widal  Test,  etc.  —  Concluded. 

CiTT  OR  Town. 

o   . 
fee 

•°  2 

it 

n 
1" 

6 

1 

"3 
"3. 

< 

City  or  Town. 

.^.2 

II 

¥ 

> 
1 

i 

1 

•3 
a 

< 

Rowe 

- 

1 

- 

Walpole, 

1 

- 

- 

Rowley, 

1 

3 

■     - 

Waltham, 

1 

- 

- 

Salem,    . 

1 

8 

- 

Ware,      . 

2 

1 

- 

Sandisfield, 

1 

- 

Wareham, 

1 

- 

- 

Sandwich, 

- 

1 

- 

Warren,  . 

7 

- 

3 

Saugus,  . 

10 

2 

8 

- 

Watertown,     . 

70 

22 

48 

- 

Scituate, 

- 

4 

- 

Wayland, 

8 

- 

8 

- 

Shelbume, 

- 

1 

- 

Webster, 

9 

1 

8 

- 

Shirley,  . 

1 

3 

- 

Wellesley, 

3 

1 

2 

- 

Somerville, 

3 

1 

2 

- 

Wenham, 

3 

1 

2 

- 

Southbridge, 

4 

- 

4 

- 

West  Boylston, 

1 

- 

1 

- 

South  wick, 

3 

- 

3 

- 

Westfield, 

5 

'l 

4 

- 

Sterling, 

2 

- 

2 

- 

Westport, 

2 

1 

1 

- 

Stoneham, 

S 

1 

4 

- 

Westwood, 

1 

- 

1 

- 

Stoughton, 

3 

- 

3 

- 

Weymouth,    . 

46 

11 

33 

2 

Stow,      . 

1 

- 

1 

- 

Whitman, 

2 

- 

2 

- 

Sturbridge, 

4 

1 

3 

- 

Williamsburg, 

4 

- 

4 

- 

Sudbury, 

1 

- 

1 

- 

WUliamstown, 

1 

- 

1 

- 

Swampscott, 

6 

1 

S 

- 

Winchendon, 

5 

1 

4 

- 

Swansea, 

2 

2 

- 

- 

Winchester,    . 

18 

4 

14 

- 

Taunton, 

24 

4 

20 

~ 

Winthrop,   .    . 

31 

5 

25 

1 

Templeton, 

2 

2 

- 

Woburn, 

40 

6 

30 

4 

Tiflbury, 

4 

- 

4 

- 

Wrentham,     . 

6 

- 

5 

- 

Topsfield, 

2 

1 

- 

2 
1 

_ 

Address  unknown, 
Totals,      . 

1 

- 

1 

- 

Truro,     . 

1,611 

277 

1,298 

36 

Wakefield, 

5 

1 

4 

- 
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Table  11.  —  Widd  Test,  according  to  Stage  of  Disease,  Dec.  1,  1913,  to  Nov.  SO, 

1914-,  inclusive. 


Approximate  Number  op 
Days  from  Beginning 

OF  Disease  to 
Collection  op  Blood. 


1, 

2, 

3, 

4, 

5. 

6, 

7. 

8. 

9, 

10, 

11. 

12, 

13, 

14, 

15, 

16. 

17, 

18, 

20, 

22, 

23, 


Number  of 
Cases. 

Posi- 
tive. 

Atypi- 
cal. 

3 

1 

5 

- 

2 

1 

6 

2 

11 

1 

19 

2 

15 

2 

23 

3 

24 

4 

19 

1 

11 

2 

6 

3 

14 

- 

17 

1 

6 

- 

6 

- 

6 

- 

2 

2 

4 

2 

1 

3 

3 

- 

Approximate  Number  of 
Dats  from  Beginning 

OF  Disease  to 
Collection  of  Blood. 


24, 
25, 
27, 
30, 
31, 
33, 
37, 
38, 
43, 
46, 
58, 
115, 

1  week, 

2  weeks, 
214  weeks, 

3  weeks, 
1  month, 
3  months, 
9  months, 
Not  stated, 

Totals, 


Number  of 
Cases. 


Posi- 
tive. 


277 


Atypi- 
cal. 
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Cultural  Tests  for  Typhoid  Feve 

,  Dec.  1,  1913,  to  Nov. 

30, 

1914,  inclusive 

feS 

-o  2 

■^  2 

City  or  Town. 

1 

1 

6 
> 

1 
o 

2: 

City  or  Town. 

II 

li 

r 

6 
1 

> 

Amesbury 

1 

- 

1 

Lynn, 

7 

- 

7 

Arlington, 

3 

- 

3 

Mansfield, 

10 

~ 

10 

Ashburnham, 

5 

- 

5 

Marblehead, 

2 

- 

2 

Auburn,    . 

21 

- 

21 

Marion,     . 

1 

- 

1 

Barnstable, 

5 

- 

5 

Medfield, 

3 

- 

3 

Barre, 

2 

- 

2 

Medford,  . 

2 

- 

2 

Belchertown, 

1 

- 

1 

Melrose,    . 

8 

- 

8 

Beverly,    . 

6 

- 

6 

Merrimac, 

1 

- 

1 

Bolton,      . 

7 

- 

7 

Middleton, 

1 

- 

1 

Boston, 

63 

- 

63 

Milford,    . 

3 

- 

3 

Bourne,     . 

2 

- 

2 

Milton,      . 

1 

- 

1 

Braintree, 

1 

- 

1 

Monroe,    . 

4 

- 

4 

Brookline, 

4 

- 

4 

Natick,     . 

1 

- 

1 

Buckland, 

2 

- 

2 

New  Bedford, 

3 

- 

3 

Cambridge, 

1 

- 

1 

Newton,   . 

10 

- 

10 

Chelmsford, 

1 

- 

1 

North  Adams, 

2 

- 

2 

Cheshire, 

1 

- 

1 

North  Attleborough 

. 

3 

- 

3 

Chester,    . 

1 

- 

1 

Northfield, 

1 

- 

1 

Clinton,    . 

4 

1 

3 

Norwood, 

3 

- 

3 

Cohasset, 

4 

- 

4 

Peabody,  . 

3 

- 

3 

Dan  vers,  . 

1 

- 

1 

Pembroke, 

1 

- 

1 

Everett,    . 

18 

1 

17 

Pittsfield, 

3 

- 

3 

Fall  River, 

1 

- 

1 

Quincy,    . 

2 

- 

2 

Gardner,  . 

7 

- 

7 

Salem, 

3 

- 

3 

Gill. 

1 

- 

1 

Sandwich, 

1 

- 

1 

Gloucester, 

2 

- 

2 

Shelburne, 

1 

- 

1 

Hanover, 

2 

- 

2 

Shirley,     . 

1 

- 

1 

Harwich, 

4 

- 

4 

Somerville, 

3 

- 

3 

Hull, 

4 

1 

3 

Sterling,    . 

2 

- 

2 

Ipswich,    . 

1 

- 

1 

Stoneham, 

1 

- 

1 

Lancaster, 

2 

- 

2 

Tewksbury, 

2 

- 

2 

Leominster, 

1 

- 

1 

Waltham, 

1 

- 

1 

Lexington, 

1 

- 

1 

Webster,   . 

4 

- 

4 

Lowell,      . 

2 

- 

2 

Wenham, 

2 

- 

2 
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Cultural  Tests  for  Typhoid  Fever,  Dec.  1,  1913,  to  Nov.  SO,  1914,  inclusive  — 

Concluded. 


"S 

- 

"o 

!?n 

feS 

-°  2 

-Q  O 

City  or  Town. 

6 

i 

City  or  Town. 

^1 

i 

> 

'i 

s 

1 

is 

^ 

% 

IS 

fi. 

^ 

West  Newbury, 

2 

1 

1 

Winchester 

1 

- 

1 

Westminster,    .... 

3 

1 

2 

Winthrop,          .... 

1 

- 

1 

Weymouth 

4 

1 

_ 

4 

1 

Woburn, 

Totals,        .... 

1 

- 

1 

Williamsburg,  .... 

293 

5 

288 

Williamstown, 

2 

- 

2 

Of  the  total  of  293  examinations  made,  179  were  inoculated  from 
feces,  37  from  blood,  58  from  urine,  11  with  material  from  2  or  more 
sources,  and  in  8  cases  the  source  was  not  stated. 

Of  the  positive  cases,  2  were  inoculated  with  feces,  2  with  blood,  and 
1  with  urine. 
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PiEPOPJ  UPON  THE  EMMINATIONS  FOR  MaLAEIA. 


From  Dec.  1,  1913,  to  Nov.  30,  1914,  59  blood  specimens  were  exam- 
ined for  the  presence  of  malarial  parasites.  The  percentage  of  positive 
cases  was  3.39. 

The  following  table  shows  the  city  or  town  from  which  the  speci- 
mens, positive  and  negative,  were  received:  — 


1' 

J3  O 

City  ob  Town. 

l-s 

.1 

1 

CiTT  OB  Town. 

i 

9 

> 

1 

IS 

Braintree,         .... 

1 

- 

1 

North  Attleborough, 

10 

1 

9 

Brookline, 

1 

- 

1 

Orange,     . 

1 

- 

1 

Cohasset, 

3 

- 

3 

Orleans, 

2 

- 

2 

Diixbury, 

1 

- 

1 

Quincy, 

4 

- 

4 

Everett,    . 

4 

- 

4 

Saugua, 

2 

- 

2 

Gloucester, 

1 

1 

- 

Scituate, 

1 

- 

1 

HuU, 

3 

- 

3 

Stow, 

1 

- 

1 

Lenos, 

3 

- 

3 

Walpole, 

2 

- 

2 

Melrose,    . 

3 

- 

3 

Winchester, 

5 

- 

5 

Milton,     . 

1 
9 

: 

1 
9 

Winthrop, 

1 

- 

1 

Natick,     . 

Totals 

59 

2 

57 

Miscellaneous  Ex^^mlxations. 


Miscellaneous  examinations,  numbering  approximately  1,000,  were 
made  during  the  year  ended  Nov.  30,  1914.  These  included  examina- 
tions of  smears  for  the  gonococcus  and  meningococcus,  virulence  test 
of  diphtheria  cultures,  and  the  Widal  test  of  blood  specimens  for  para- 
typhoid fever. 
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A  General  Review  of  the  Vital  Statistics  of 

THE  State. 

1914. 


The  number  of  deaths  in  the  State  in  1914  was  52,978,  which  was 
equivalent  to  a  death-rate  of  14.74  per  1,000  upon  an  estimated  popu- 
hition  of  3,594,266. 

The  mean  death-rate  of  the  five  years,  1910,  1911,  1912,  1913  and 
1914  was  15.19,  as  compared  with  16.74  for  the  previous  five  years. 

The  following  figures  are  presented  for  the  ten  years  ended  with 
1914:  — 

Massachusetts. 


Years. 

Population. ' 

Deaths. 

Death- 
rates. 

Ye.vhs. 

Population. ' 

Deaths. 

Death- 
rates. 

1905, 

3,003,680 

50,486 

16.81 

1910, 

3,366,416 

54,407 

16.16 

1906. 

3,044,998 

50,624 

16.63 

1911, 

3,444,059 

53,062 

15.42 

1907, 

3,086,885 

54,234 

17.57 

1912, 

3,523,493 

52,400 

14.87 

1908, 

3,129,348 

51,788 

16.55 

1913, 

3,604,759 

53,402 

14.81 

1909, 

3,172,395 

5a  ,236 

16.16 

1914, 

3,594,266 

52,978 

14.74 

1  Population  estimated  for  intercensal  years.  For  the  years  1911,  1912  and  1913  the  estimated  popu- 
lation was  based  on  the  rate  of  growth  from  1905  (State  Census)  to  1910  (United  States  Census).  The 
State,  however,  did  not  keep  up  that  rate  of  growth,  as  shown  by  the  preliminary  figures  for  the  1915 
census,  and  it  has  seemed  advisable  in  making  an  estimate  of  population  for  1914  to  adjust  the  figures 
so  that  they  may  the  more  nearly  conform  to  the  1915  figures.  This  has  been  done  by  taking  the  differ- 
ence between  the  population  for  1910  and  1915  and  creating  a  regular  annual  increase  by  the  arithmetical 
method  for  the  intervening  years  for  the  purpose  of  getting  a  figure  for  1914  which  would  be  approximately 
correct. 

Infective  Diseases. 

The  death-rate  from  the  principal  infective  diseases  in  1914  was 
somewhat  lower  than  that  of  1913.  There  was  an  increase  in  the 
number  of  deaths  from  diphtheria  and  croup,  cancer  and  cerebro- 
spinal meningitis,  and  a  decrease  in  the  deaths  from  scarlet  fever, 
typhoid  fever,  measles,  cholera  infantum,  consumption,  dysentery, 
whooping  cough  and  pneumonia.  There  Avere  no  deaths  from  small- 
pox. 

The  deaths  and  death-rates  from  each  of  the  foregoing  diseases  in 
the  past  five  years  are  shown  in  the  following  table:  — 
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Deaths  and  Death-rates  from  Certain  Diseases 

in  Massachusetts,  1910-1914- 

1910. 

1911. 

1912. 

1913. 

1914. 

i 

la 

1 

0) 

Q 

II 

Is. 

Q 

J3 

P 

1 

11 
So 

S  p. 
Q 

|i 

2o 

li 

Q 

Smallpox, 

- 

- 

2 

.006 

1 

.003 

- 

- 

- 

- 

Diphtheria, 

679 

2.02 

563 

1.63 

473 

1.34 

628 

1.74 

652 

1.81 

Scarlet  fever. 

254 

.75 

184 

.53 

118 

.33 

293 

.81 

246 

.68 

Typhoid  fever,  . 

411 

1.22 

302 

.88 

269 

.76 

280 

.78 

268 

.74 

Measles, 

240 

.71 

158 

.46 

286 

.81 

315 

.87 

149 

.41 

Cholera  infantum. 

3,744 

11.12 

3,275 

9.51 

3,180 

9.02 

2,958 

8.21 

2,843 

7.91 

Consumption,    . 

4,503 

13.38 

4,418 

12.83 

4,212 

11.95 

4,180 

11.59 

4,171 

11.60 

Dysentery, 

210 

.62 

148 

.43 

111 

.32 

137 

.38 

125 

.35 

Whooping  cough, 

183 

.54 

292 

.85 

225 

.64 

239 

.66 

225 

.63 

Pneumonia, 

6,678 

19.84 

5,991 

17.39 

5,965 

16.93 

6,112 

16.96 

5,987 

16.66 

Cancer, 

3,028 

8.99 

3,199 

9.29 

3,282 

9.31 

3,526 

9.78 

3,586 

9.97 

Cerebro-spinal  meningitis, 

153 

.45 

143 

.42 

140 

.40 

147 

.41 

161 

.45 

In  the  following  table  a  balance  is  presented  between  the  deaths 
from  the  principal  infective  diseases  in  the  two  years  1913  and  1914, 
by  which  it  appears  that  the  sum  of  the  deaths  from  these  twelve 
causes  in  1914  was  lower  by  402  than  those  of  1913  from  the  same 
causes:  — 

Deaths  from  Certain  Infective  Diseases  in  1913  and  1914- 


1913. 


1914. 


Increase.      Decrease. 


Smallpox, 

Diphtheria  and  croup. 
Scarlet  fever, 
Typhoid  fever, 
Measles, 

Cholera  infantum. 
Consumption, 
Dysentery,    . 
Whooping  cough,  . 
Pneumonia,  . 
Cancer, 

Cerebro-spinal  meningitis. 
Totals,    . 


293 

280 

315 

2,958 

4,180 

137 

239 

6,112 

3,526 

147 


652 

246 

268 

149 

2,843 

4,171 

125 

225 

5,987 

3,586 

161 


47 
12 
166 
115 
9 
12 
14 
125 


18,815 


18,413 


500 
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Infant  Mortality. 

The  rate  of  infant  mortality  during  the  year  1914  -was  the  lowest  for 
the  10-year  period  1905-1914,  as  shown  by  the  following  table. 

The  total  number  of  births  which  occurred  during  the  year  ended 
June  30,  1914,  was  93,002,  and  the  total  deaths  under  one  year  during 
the  year  ended  Dec.  31,  1914,  were  9,894. 

For  the  sake  of  accuracy  the  death-rate  of  infants  under  one  year  old 
is  obtained  by  comparing  the  deaths  of  such  infants  occurring  in  a  year 
with  the  mean  number  of  infants  under  one  living  throughout  a  year, 
and  this  number  must  "lie  between  the  annual  number  of  births  and 
that  number  diminished  by  the  deaths  under  one.  It  would  be  nearer 
the  latter  than  the  former  number  on  account  of  the  excess  of  deaths  in 
the  first  months  of  life"  (Dr.  Farr).  In  the  following  table  the  births 
in  the  first  line  are  those  which  occurred  between  July  1,  1904,  and 
June  30,  1905,  inclusive,  and  so  on  through  the  table,  the  births  in  the 
last  line  being  those  for  the  year  ended  June  30,  1914. 

The  deaths  under  one  in  the  same  table  are  those  of  the  calendar 
years  ended  Dec.  31,  1905,  1906,  etc.  The  births  during  these  ten 
years  were  851,710,  and  the  deaths  under  one  year  were  107,711,  which 
is  equivalent  to  an  infant  mortality-rate  of  126.5  per  1,000  births  for 
the  decade.  The  last  half  of  the  period  shows  a  gain  over  the  first  half, 
since  the  infantile  death-rate  in  the  last  five  years  was  117.7  per  1,000 
births,  as  compared  with  136.1  in  the  first  five  years. 

Infant  Mortality,  Massachusetts,  1905-1914,  Ten  Years. 


Years. 

„•  .,                              ;  Death-rate 
in  vir          Deaths     1      under 
'°  y^""       under  One     One  Year 

ending            year.      ,    per  1,000 
Ju^«30.    j                      j    ^Births. 

1 

Years. 

1 
1 

Births 
in  Year 

ending 
June  30. 

Deaths 

under  One 

Year. 

Death-rate 

under 

One  Year 

per  1,000 

Births. 

1905,  . 

1906,  . 

1907,  . 

1908,  . 

1909,  . 

74,387      j       10,519 
76,730      '       11,106 
83,230             11,293 
87,112             11,606 
84,352      j       10,693 

141.4 
144.7 
135.7 
133.2 
126.8 

1910,  . 

1911,  . 
;  1912,     . 

1913,  . 

1914,  . 

85,655 
87,221 
88,866 
91,155 
93,002 

11,499 
10,543 
10,472 
10,086 
9,894 

134.2 
120.9 
117.8 
110.6 
106.4 

Total  births  in  ten  years  ended  June  30,  1914,  851,710. 

Total  deaths  under  one  in  ten  years  ended  Dec.  31,  1914,  107,711. 

Mean  infantile  death-rate,  126.5  per  1,000  births. 


Consumption. 
The  total  number  of  deaths  from  this  cause  registered  in  1914  was 
4,171,  a  decrease  of  9  in  the  number  of  deaths  occurring  from  this  dis- 
ease in  1913.     The  death-rate  from   consumption  was  practically  the 
same  in  1914  as  in  1913,  when  it  was  the  lowest  of  any  year  of  record. 
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The  following  figures  present  the  deaths  and  death-rates,  by  ten- 
year  periods,  during  the  past  sixty  years  1851-1910,  and  for  the  years 
1911,  1912,  1913  and  1914: — 


Deaths  and  Death-rates  from  Consumption  in  Massachusetts,  18ol-1914- 

Periods. 

Deaths. 

Death- 
rates  per 
10,000. 

Periods. 

Death?. 

Death- 
rates  per 
10,000. 

1851-60 

45,252 

39.9 

1901-10,    .... 

46,545 

15.2 

1861-70 

45,913 

34.9 

1911 

4.418 

12.8 

1871-80 

54,039 

32.7 

1912.         .... 

4.212 

12.0 

1881-90 

58,303 

29.2 

1913,         .... 

4,180 

11.6 

1891-1900, 

54,374 

21.4 

1914 

4,171 

11.6 

Typhoid  Fever. 

The   following   table   presents   the   deaths   and   death-rates   of   these 
cities  from  this  cause  during  the  year  1914:  — 


Deaths  and  Death-rates  from  Typhoid  Fever  in  the  Cities  of  Massachusetts,  1914. 


Cities. 

Deaths 

from 

Typhoid 

Fever. 

Death- 
rates  per 
10,000. 

Cities. 

Deaths 

from 

Typhoid 

Fever. 

Death- 
rates  per 
10,000. 

Xorth  Adams,    . 

10 

4.5 

Walt  ham 

2 

.68 

Beverly,      . 

7 

3.2 

Marlborough, 

1 

.67 

Springfield, 

22 

2.2 

Melrose, 

1 

.60 

Haverhill,  . 

10 

2.1 

Everett, 

2 

.54 

Chelsea, 

6 

1.5 

Pittsfield,   . 

2 

.53 

Newburyport, 

2 

1.3 

Quincy, 

2 

.51 

Woburn, 

2 

1.2 

Fitchburg, 

2 

.50 

New  Bedford, 

13 

1.2 

Worcester,  . 

6 

.38 

Lowell, 

11 

1.0 

Medford,     . 

1 

.35 

Fall  River, 

12 

.95 

Taunton,    . 

1 

.28 

Newton, 

4 

.95 

Cambridge, 

2 

.19 

Boston, 

65 

.91 

Chicopee,    . 

- 

- 

Lawrence,  . 

8 

.90 

Holyoke,     . 

- 

- 

Lynn, 

8 

.85 

Maiden,       . 

- 

- 

Gloucester, 

2 

.83 

Northampton, 

- 

- 

Somerville, 

7 

.83 

Salem, 

- 

- 

Brockton,    . 

5 

.82 

Death-rate  for  the  above  33  cities,  1914, 
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Following  is  a  condensed  summary  from  the  report  of  1900,  from 
which  it  can  be  seen  that  a  decided  and  continuous  improvement  in 
the  death-rate  from  typhoid  fever  is  taking  place:  — 

Death-rates  from  Typhoid  Fever  per  10,000,  1871-1914,  Massachusetts. 


1871-75 8.2 

1876-80 4.2 

1881-85, 4.1 

1886-90, 4.6 

1891-95, 3.4 

1896-1900 2.6 


1901-05 1.9 

1906-10 1.4 

1911, 9 

1912, 8 

1913 8 

1914, 7 


For  the  entire  State  the  death-rates  from  this  cause  in  1901,  1902, 
1903,  1904,  1905,  1906,  1907,  1908,  1909,  1910,  1911,  1912,  1913  and 
1914  were,  respectively,  1.95,  1.83,  1.75,  1.75,  1.73,  1.57,  1.26,  1.65, 
1.23,  1.22,  .88,  .76,  .78  and  .74  per  10,000  inhabitants. 

The  highest  death-rates  from  this  cause  among  the  cities  appear  to 
have  occurred  in  North  Adams  (4.5),  Beverly  (3.2),  Springfield  (2.2) 
and  Haverhill  (2.1);  and  the  lowest  occurred  in  Cambridge  (0.19)  and 
Taunton  (0.28). 

Chicopee  reported  42  cases  of  typhoid  fever,  Holyoke  9  cases, 
Maiden  10  cases,  Northampton  6  cases  and  Salem  6  cases,  with  no 
deaths. 

Diphtheria. 

The  following  table  shows  the  deaths  and  death-rates  from  diph- 
theria by  five-year  periods  from  1876  to  1910,  and  for  the  years  1911, 
1912,  1913  and  1914:  — 

Deaths  and  Death-rates  from  Diphtheria  per  10,000,  1876-1914,  Massachusetts. 


Years. 

Deaths. 

Death- 
rates. 

Years. 

Deaths. 

Death- 
rates. 

1876-80 

13,676 

15.8 

1906-10 

3,615 

2.3 

1881-85 

8,944 

9.5        , 

1911,         .... 

563 

1.6 

1886-90 

8,857 

8.4        1 

1912 

473 

1.3 

1891-95 

7,652 

6.4 

1913 

628 

1.7 

1896-1900, 

6,331 

4.7 

1914 

652 

1.8 

1901-05 

4,259 

2.9 

Further  and  more  definite  information  relative  to  diphtheria  may  be 
found  in  that  portion  of  the  report  which  relates  to  the  production  and 
distribution  of  antitoxin. 
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Other  Preventable  Diseases. 
The  following  table  presents  the  deaths  and  death-rates  from  measles, 
scarlet  fever,  dysentery,  cholera  infantum  and  whooping  cough  for  the 
period  of  forty-nine  years,  1866-1914:  — 


Deaths  and  Death-rates  in  Massachusetts  per  10,000  Living  from  Certain  Infective 
Diseases  hij  Five-year  Periods,  1866-1910,  and  for  the  Years  1911,  1912,  1913 
and  1914- 


Measles. 

Scarlet 
Fevek. 

Dysentebt. 

Cholera 
Infantum. 

Whooping 
Cough. 

1 

1 

1 

1 

1 

a 

C3 

oj 

ca 

oi 

.a 

^ 

S 

M 

.3 

Ji 

ja 

Ji 

ja 

Jl 

03 

^ 

03 

ffi 

10 

o 

Q 

Q 

Q 

a 

P 

p 

P 

P 

Q 

P 

1866-70 

1,081 

1.6 

4,670 

6.8 

3,244 

4.7 

6,943 

10.1 

1,481 

2.1 

1871-75, 

1,133 

1.4 

6,782 

8.6 

2,191 

2.8 

12,453 

15.8 

1,561 

2.0 

1876-80, 

742 

.9 

3,517 

4.1 

2,366 

2.7 

9,054 

10.5 

1,493 

1.7 

1881-85, 

1,007 

1.1 

2,504 

2.7 

1,601 

1.7 

9,894 

10.5 

1,213 

1.3 

1886-90, 

1,089 

1.0 

1,810 

1.7 

1,276 

1.2 

10,904 

10.3 

1,421 

1.3 

1891-95, 

815 

.7 

2,857 

2.4 

1,083 

.9 

13,426 

11.2 

1,445 

1.2 

189&-1900, 

948 

.7 

1,358 

1.0 

1,434 

1.1 

11,865 

8.9 

1,465 

1.1 

1901-1905, 

1,090 

.7 

1,463 

1.0 

970 

.7 

13,245 

9.1 

1,401 

1.0 

1906-1910, 

1,099 

.7 

1,302 

.8 

995 

.6 

14,511 

9.2 

1,473 

.9 

1911,   . 

158 

.5 

184 

.5 

148 

.4 

3,275 

9.6 

292 

.9 

1912,  . 

286 

.8 

118 

.3 

111 

.3 

3,180 

9.0 

225 

.6 

1913,   . 

315 

.9 

293 

.8 

137 

.4 

2,958 

8.2 

239 

.7 

1914,  . 

149 

.4 

246 

.7 

125 

.4 

2,843 

8.0 

225 

.6 

The  deaths  from  cerebro-spinal  meningitis  were  161,  an  increase  in 
the  number  of  deaths  recorded  in  1913,  and  represented  a  death-rate 
of  .45  per  10,000  Hving.     In  1913  the  death-rate  was  .41. 

There  were  28  deaths  from  tetanus  during  the  year,  1  from  malig- 
nant pustule  or  charbon  (anthrax),  18  from  pellagra,  1  from  leprosy, 
5  from  rabies,  3  from  glanders  and  1  from  typhus. 
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Eetuens  of  Disease  and  Moetality. 


The  statistical  information  relating  to  disease  and  mortalitj'  which 
has  been  received  by  the  Department  during  each  year,  either  through 
the  medium  of  voluntary  returns  or  in  consequence  of  legal  require- 
ments, has,  in  the  recent  reports  of  the  Department,  been  presented 
under  four  different  heads  or  groups.  Since  1902,  this  series  of  statis- 
tics has  been  condensed  as  much  as  can  be  done  consistently  with  a. 
clear  and  intelligent  method  of  presentation. 

These  summaries  are  defined  as  follows:  — 

I.  The  Weekly  Mortality  Returns.  —  These  consist  of  the  reports  of 
deaths,  which  are  made  up  weekly  and  are  sent  to  the  office  of  the 
State  Department  by  the  registration  officials  of  cities  and  towns. 
They  serve  principally  to  show  the  seasonal  prevalence  of  each  of  the 
chief  infective  diseases,  in  weekly  periods.  Beginning  with  the  year 
1875,  this  series  of  statistics  has  been  annually  reported  (see  page  475 
of  report  for  that  year),  and  was  first  published  as  a  summary  in  the 
report  of  1883. 

II.  The  Reports  of  Certain  Infective  Diseases,  —  Diphtheria,  Scarlet 
Fever,  Typhoid  Fever  and  Measles.  —  These  are  obtained  from  the  re- 
ports of  local  boards  of  health  forwarded  during  1914  to  the  State 
Department  as  cases  arose.  By  comparing  the  numbers  of  reported 
cases  with  the  reported  deaths,  the  mean  fatality  of  each  disease  in  the 
places  from  which  the  reports  are  made  is  obtained  with  a  reasonable 
degree  of  accuracy. 

III.  Reports  of  Cities  and  Towns,  made  under  the  Provisions  of 
Chapter  75,  Section  52,  of  the  Revised  Laws.  —  By  this  act  each  local 
board  of  health  is  required  to  report  to  the  State  Department  every 
case  of  "disease  dangerous  to  the  public  health"  which  is  reported  to 
the  local  board.  A  digest  of  these  reports  is  presented  in  Summary 
No.  III.  This  summary  was  first  published  in  the  report  of  1893, 
page  639. 

IV.  Annual  Reports  made  under  the  Provisions  of  Chapter  75,  Sec- 
tion 12,  of  the  Revised  Laivs.  —  The  full  reports  of  deaths  occurring  in 
each  city  and  town  having  over  5,000  inhabitants  comprise  another 
series  of  returns,  which  are  summarized  in  No.  IV.  The  population  of 
these  cities  and  towns,  as  estimated  in  1914,  constituted  about  88  per 
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cent,   of  the   total   population  of  the   State.     These   reports  are   made 
under  the  requirements  of  the  following  statute:  — 

In  each  city  and  town  having  a  population  of  more  than  five  thousand  inhab- 
itants, as  determined  by  the  last  census,  at  least  one  member  of  said  board  shall 
be  a  physician,  and  the  board  shall  send  an  annual  report  of  the  deaths  in  such 
town  to  the  state  board  of  health.  The  form  of  such  reports  shall  be  prescribed 
and  furnished  by  the  state  board  of  health.  (Revised  Laws,  chapter  75,  section 
12.) 

These  summaries  were  first  presented  in  the  report  of  1894. 

Note.  —  Postal  cards  are  sent  to  all  boards  of  health  in  the  State,  for  the 
purpose  of  aiding  them  to  comply  with  the  provisions  of  chapter  75,  section  52, 
of  the  Revised  Laws,  relative  to  the  reporting  of  diseases  dangerous  to  the 
public  health  to  the  State  Department  of  Health  immediately  after  reports  of 
the  same  are  received  by  the  local  board. 

Annual  blank  forms  are  also  sent  to  each  local  board  of  health  in  cities  and 
towns  having  over  5,000  inhabitants,  for  the  return  of  such  information  as  is 
called  for  by  the  provisions  of  chapter  75,  section  12,  of  the  Revised  Laws. 


The  Weekly  Mortality  Returns. 

In  the  following  summary  the  reports  of  deaths  received  at  the  close 
of  each  week  from  the  boards  of  health  of  the  cities  and  towns  are 
epitomized  for  the  year  ended  Dec.  31,  1914.  The  chief  value  of  this 
abstract  consists  in  the  fact  that  it  presents  a  continuous  history  of  the 
mortality  from  ceitain  specified  diseases  from  week  to  week  through- 
out the  year. 

This  weekly  report  has  been  published  in  the  Boston  Medical  and 
Surgical  Journal  every  week  for  a  period  of  twenty-five  years  or  more, 
and  also  in  a  publication  of  the  Department,  a  weekly  bulletin,  since 
and  including  1883. ^ 

Note.  —  Up  to  the  passage  in  February,  1913,  of  the  act  (chapter 
210  of  the  Acts  of  1913)  making  compulsory  the  reporting  of  deaths  in 
cities  and  all  towns,  the  weekly  mortality  returns  had  been  voluntary 
on  the  part  of  the  local  boards  of  health,  and  were  received,  for  the 
most  part,  from  cities  and  towns  above  10,000  population.  By  the 
enactment  of  the  new  law  the  following  table  must  of  necessity  be 
somewhat  incomplete,  and  no  attempt  has  been  made  to  present  the 
weekly  averages  of  the  different  diseases  nor  their  death-rates :  — 

1  The  bulletin  was  changed  from  a  weekly  to  a  monthly  publication  in  January,  1906. 
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H. 

Fatality  of  Certain  Infective  Diseases. 

Since  the  year  1891  the  following  statistics  relative  to  the  fatality  of 
certain  diseases  have  been  gathered  from  the  published  reports  of  local 
boards  of  health.  Until  the  passage  of  the  law  in  1893  this  was  the 
only  source  from  which  figures  could  be  obtained  on  which  to  base  the 
fatality  of  diseases  as  compared  with  cases.  When  the  law  (chapter 
302,  Acts  of  1893)  requiring  local  boards  of  health  to  report  all  cases 
of  contagious  diseases  to  the  State  Board  of  Health  first  went  into 
effect,  very  few  returns  were  made,  and  it  was  not  until  after  public 
notice  had  been  given  by  the  State  Board  to  every  board  of  health 
throughout  the  State  that  these  returns  came  in  with  any  regularity. 
The  practice  by  the  local  boards  of  health  of  reporting  cases  of  con- 
tagious diseases  is  now  so  well  established,  and  the  returns  are  so  com- 
plete, it  is  no  longer  deemed  necessary  to  continue  the  former  method 
of  basing  the  fatality  of  certain  contagious  diseases  on  the  figures  ob- 
tained through  the  annual  reports  of  local  boards,  but,  instead,  to 
make  use  of  the  more  complete  returns  as  received  from  day  to  day  at 
this  office. 

The  diseases  embraced  in  this  summary  in  1914  are  diphtheria, 
scarlet  fever,  typhoid  fever  and  measles. 

The  summary  of  the  figures  for  1914  is  as  follows:  — 

Reported  cases  of  diphtheria  for  the  State, 8,080 

Registered  deaths  from  diphtheria, 652 

Fatality  (per  cent.), 8.1 

Reported  cases  of  scarlet  fever  for  the  State, 11,057 

Registered  deaths  from  scarlet  fever, 246 

Fatality  (per  cent.), 2.2 

Reported  cases  of  typhoid  fever  for  the  State, 2,333 

Registered  deaths  from  typhoid  fever, 268 

Fatality  (per  cent.), H-^ 

Reported  cases  of  measles  for  the  State, 12,264 

Registered  deaths  from  measles, 149 

Fatality  (per  cent.), 1-2 

The  following  table  presents  the  summary  of  these  statistics  for  the 
twentv-four  vears  1891-1914:  — 
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Reported  Cases  of  Infective  Diseases  in  Massachusetts. 

Diphtheria. 
[Pre- Antitoxin  Period.] 


1891. 


1892. 


1893. 


1891. 


Total. 


Reported  cases, 

Deaths,   . 

Fatality  (per  cent.). 


2,444 
575 
23.5 


3,033 
891 
29.2 


2,919 

926 

31.7 


4,936  13,332 


1,376 
27.9 


3,768 
28.3 


Diphtheria. 
[Antitoxin  Period.] 


1913. 


1914. 


Total, 
1895-1914. 


Reported  cases. 

Deaths, 

Fatality  (per  cent.), 


6,741 
628 
9.3 


3,080 
652 
8.1 


148,432 

15,834 

10.7 


Scarlet  Fever. 


Typhoid  Fever. 


Reported  cases. 

Deaths, 

Fatality  (per  cent.), 


Measles. 


Reported  cases. 
Deaths, 

Fatality  (per  cent.), 


274,842 

3,620 

1.3 


In  the  foregoing  tables  the  statistics  relating  to  diphtheria  have  been 
arranged  in  two  periods,  which  may  properly  be  called  the  pre-anti- 
toxin  and  the  antitoxin  periods,  since  antitoxin  came  into  general  use 
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in  the  State  about  the  beginning  of  the  year  1895.  For  the  latter 
period  the  figures  for  1913  and  1914  are  given,  and  the  total  for  the 
twenty  years  1895  to  1914,  inclusive.  The  mean  fatality  in  the  former 
period  (1891-94)  was  28.3  per  cent,  (ratio  of  deaths  to  cases),  and 
in  the  latter  period  (1895-1914)  it  was  10.7  per  cent.,  or  less  than  half 
as  large. 

m. 

Official  Returns  of  Notified  Diseases  Dangerous  to  the  Public 
Health  for  the  Year  endeo  Dec.  31,  1914. 

The  figures  presented  in  the  following  summary  are  those  of  the  offi- 
cial returns  of  diseases  "dangerous  to  the  public  health,"  made  to  the 
State  Department  of  Health  during  the  year  ended  Dec.  31,  1914, 
under  the  provisions  of  chapter  75  of  the  Revised  Laws.  In  this  act 
no  disease  is  specified  as  being  "dangerous  to  the  public  health"  except 
smallpox.  Hence  the  State  Department  deemed  it  necessary  to  indi- 
cate the  diseases  which  should  be  included  in  the  meaning  of  the  term 
"dangerous  to  the  public  health."  They  are  the  following:  actinomy- 
cosis, anterior  poliomyelitis,  Asiatic  cholera,  cerebro-spinal  meningitis, 
diphtheria,  glanders,  leprosy,  malignant  pustule,  measles,  ophthalmia 
neonatorum,  scarlet  fever,  smallpox,  tetanus,  trachoma,  trichinosis, 
tuberculosis,  typhoid  fever,  typhus  fever,  varicella,  whooping  cough, 
yellow  fever. 

The  whole  number  of  cases  of  infective  diseases  reported  to  the 
Department  in  the  year  ended  Dec.  31,  1914,  under  the  provisions  of 
this  act,  was  53,491,  which  was  divided  chiefly  as  fellows:  — 


Reported  cases  of  smallpox,    . 

Reported  cases  of  scarlet  fever, 

Reported  cases  of  diphtheria, 

Reported  cases  of  t5'phoid  fever, 

Reported  cases  of  measles. 

Reported  cases  of  cerebro-spinal  meningitis. 

Reported  cases  of  anterior  poliomyehtis, 


38 

11,057 

8,080 

2,333 

12,264 

181 

151 


Total, 34,104 


The  summary  for  the  twenty-one  years  and  four  months,  1893-1914, 
is  as  follows:  — 
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Reported  Cases  of  ■ 


02 


ai 

i 

c 

o 

> 

'S 

>. 
H 

— 

a 
o 

■Tl'S) 

a.s 
Is 

£ 

6 

I 
.2 

1,525 

1,503 

- 

- 

2.372 

2,133 

- 

- 

2,438 

4,868 

•- 

- 

2,637 

6,362 

- 

- 

2,104 

12,695 

- 

- 

2,196 

4,478 

- 

- 

2,776 

12,355 

- 

- 

2,967 

10,507 

- 

- 

2,689 

9,398 

- 

- 

2,721 

17.249 

- 

- 

2,955 

9.430 

- 

- 

2,605 

12.511 

- 

- 

2,794 

6.107 

455 

- 

3,093 

17.048 

291 

- 

2,350 

5,688 

428 

- 

3,639 

21.745 

205 

- 

2,945 

15,857 

143 

- 

3,452 

18,794 

153 

654 

2,238 

16,094 

150 

232 

2,088 

22,423 

202 

169 

2,398 

29,192 

180 

361 

2.333 

12,264 

181 

151 

57,315 

268.701 

2,388 

1,567 

1893  (four  months  only).  . 

1894 

1895 

1896,  

1897 

1898,  

1899,  

1900 

1901,  

1902 

1903 

1904 

1905  (11  months), 

1906  (Dec.  1.  1905-Xov.  30. 
1906). 

1907 

1908 

1909  (Dec.  1.  1908-Dec.  31, 

1909). 
1910 

1911,  

1912 

1913 

1914,  

Totals,  .    .    .    . 


35 

181 

1 

5 

18 

10 

105 

104 

773 

2,314 

422 

100 

44 

35 

164 

16 

21 

156 

11 

220 

157 

38 


2,914 
6,731 
6.194 
3.801 
5.495 
3,667 
5.349 
6.396 
4,356 
4,613 
5,877 
4,100 
3,594 
5,162 
7,860 
7,833 
8,036 
7,882 
6,173 
5,633 
8,062 
11,057 


1,109 
4.178 
7.806 
8.515 
7.613 
3,980 
7,134 
12,641 
9,793 
7,036 
6,888 
6,772 
5,059 
7,967 
9.098 
8,939 
8.795 
7,390 
6,998 
5,433 
6,741 
8,080 


7,086 
15,595 
21,307 
21,320 
27.925 
14.331 
27,719 
32,615 
27,009 
33,933 
25,572 
26,088 
18,053 
33,596 
25.588 
42.377 
35.797 
38.481 
31.896 
36.168 
47.091 
34,104 


4.930 


130,785 


157,965 


623,651 


By  months  these  diseases  were  reported  as  follows: 
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Cases  of  Infective  Diseases  reported  to  the  State  Department  of  Health  by  Months 
for  the  Year  ended  Dec.  31,  1914- 


Months. 

Smallpox. 

Scarlet 
Fever. 

Diph- 
theria. 

Typhoid 
Fever. 

Measles. 

Cerebro- 
spinal 
Menin- 
gitis. 

Anterior 

Polio- 
myelitis. 

January, 
February, 
March, 
April,    . 
May,     . 
June,    . 
July,     . 
August, 
September, 
October, 
November, 
December, 

2 

7 
2 
3 
11 
10 

1 
2 

1,444 

1,432 

1,717 

1,464 

1,422 

770 

383 

226 

307 

517 

620 

755 

758 
623 
594 
509 
577 
494 
421 
387 
512 
1,095 
1,162 
948 

185 
82 
107 
97 
126 
125 
159 
256 
382 
414 
206 
194 

825 

a35 

1,505 

1,917 

2,211 

1,699 

635 

255 

128 

400 

891 

963 

11 

16 
13 
28 
31 
21 
12 
8 
6 
11 
11 
13 

14 
6 
8 
8 
4 
11 
10 
19 
25 
31 
9 
6 

Totals, 

38 

11,067 

8.080 

2,333 

12,264 

181 

151 

The  following  table  is  introduced  for  the  purpose  of  facilitating  the 
comparison  of  the  seasonal  prevalence  of  the  diseases  named  in  the 
table,  in  different  years.  By  means  of  the  method  employed,  the 
errors  due  to  the  difference  in  the  length  of  the  months  are  eliminated. 
The  figures  should  be  read  as  follows:  for  example,  the  mean  daily 
number  of  reported  cases  of  diphtheria  throughout  the  year,  Jan.  1, 
1914,  to  Dec.  31,  1914,  was  22.1;  of  scarlet  fever,  30.3;  of  typhoid 
fever,  6.4;  and  of  measles,  33.6.  During  the  month  of  January  the 
mean  daily  number  of  reported  cases  of  these  diseases  was:  for 
diphtheria,  24.5;  scarlet  fever,  46.6;  typhoid  fever,  6.0;  and  for 
measles,  26.6  (see  columns  marked  A).  Assuming  a  standard  of  10  as 
a  daily  mean  throughout  the  year  for  each  disease,  the  ratios  for 
January  were  as  follows:  diphtheria,  11.1;  scarlet  fever,  15.4;  typhoid 
fever,  9.4;  and  measles,  7.9  (see  columns  marked  B).  So  that  for 
each  10  cases  of  diphtheria  reported  as  a  daily  mean  throughout  the 
year  ended  Dec.  31,  1914,  there  were  11.1  in  January,  10.1  in  February, 
8.7  in  March,  etc. 

From  this  table  it  appears  that  the  maximum  prevalence  of  diph- 
theria was  in  November  and  the  minimum  in  August.  January, 
February,  October  and  December  were  also  above  the  mean  in  inten- 
sity of  prevalence. 
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The  prevalence  of  scarlet  fever  was  above  the  mean  in  January, 
February,  March,  April  and  May,  and  below  it  in  the  remaining 
months.  The  maximum  occurred  in  March  and  the  minimum  in 
August. 

Typhoid  fever  was  below  the  mean  in  the  intensity  of  its  prevalence 
in  the  months  of  January,  February,  March,  April,  May,  June,  July 
and  December,  the  maximum  occurring  in  October. 

The  prevalence  of  measles  was  above  the  mean  in  March,  April, 
May  and  June,  and  below  it  in  the  remaining  months,  the  maximum 
occurring  in  May  and  the  minimum  in  September. 

Cerebro-spinal  meningitis  was  above  the  mean  in  the  months  of 
February,  April,  May  and  June,  the  maximum  occurring  in  May  and 
the  minimum  in  September. 

Anterior  poliomyelitis  was  above  the  mean  in  the  months  of  January, 
August,  September  and  October,  the  maximum  occurring  in  October 
and  the  minimum  in  May. 
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Cases  of  Infective  Diseases  reported  to  the  State  Department  of  Health  from  295 
Cities  and  Towns  for  the  Year  ended  Dec.  31,  1914. 
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Abington, 

2 

7 

2 

3 

3 

20 

- 

- 

- 

- 

1 

Acton, 

1 

4 

2 

1 

2 

- 

2 

2 

- 

- 

- 

Acushnet, 

- 

9 

9 

3 

1 

11 

4 

- 

- 

- 

- 

Adams,      . 

21 

6 

15 

19 

140 

- 

3 

- 

- 

- 

2 

Agawam,  . 

7 

2 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Amesbury, 

2 

51 

8 

19 

1 

1 

- 

- 

- 

- 

2 

Amherst,  . 

5 

5 

2 

10 

83 

9 

15 

- 

- 

- 

1 

Andover,  . 

16 

24 

5 

7 

9 

- 

- 

1 

- 

- 

1 

Arlington. 

13 

33 

2 

16 

15 

4 

- 

3 

- 

1 

1 

Ashburnham , 

3 

- 

11 

- 

- 

- 

- 

- 

- 

- 

Ashby, 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Ashland,   . 

- 

4 

- 

1 

4 

12 

11 

- 

- 

- 

- 

Athol, 

2 

50 

- 

5 

- 

8 

5 

- 

- 

- 

- 

Attleboro, 

8 

30 

10 

22 

6 

10 

6 

- 

1 

1 

6 

Auburn,    . 

11 

8 

4 

- 

8 

- 

2 

- 

- 

- 

- 

Avon, 

2 

4 

- 

2 

3 

11 

7 

- 

- 

- 

1 

Ayer, 

2 

18 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Barnstable, 

29 

24 

2 

5 

10 

1 

3 

- 

- 

- 

1 

Barre, 

12 

2 

2 

1 

193 

3 

2 

- 

- 

- 

- 

Becket,      . 

1 

- 

1 

1 

1 

- 

- 

- 

- 

- 

- 

Bedford,    . 

- 

17 

1 

1 

18 

2 

- 

- 

- 

- 

1 

Belfihertown, 

8 

10 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Bellingham, 

- 

9 

- 

2 

6 

- 

- 

- 

- 

- 

- 

Belmont,  . 

4 

33 

5 

9 

16 

1 

3 

- 

- 

- 

1 

Berkley,    . 

1 

9 

- 

- 

- 

- 

- 

- 

- 

- 

1 

Berlin, 

2 

9 

- 

1 

- 

- 

8 

- 

- 

1 

- 

Beverly,    . 

56 

68 

55 

24 

36 

46 

58 

3 

- 

2 

6 

Billerica,  . 

- 

2 

1 

- 

18 

- 

- 

- 

- 

- 

- 

Blacks  tone. 

16 

5 

2 

1 

5 

- 

- 

- 

- 

- 

- 

Bolton, 

- 

2 

2 

1 

1 

- 

1 

- 

- 

- 

- 

Boston, 

2,860 

3,625 

520 

2,642 

3,643 

1,885 

780 

22 

5 

52 

1,319 

Bourne,     . 

- 

- 

- 

3 

6 

- 

3 

1 

- 

- 

- 

Boxborough, 

1 

- 

4 

- 

- 

1 

- 

- 

- 

- 

- 
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Cases  of  Infective  Diseases,  etc.  —  Continued. 
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Boxford,    . 

- 

1 

2 

- 

- 

- 

- 

- 

- 

- 

- 

BoylKton, 

2 

- 

1 

- 

1 

- 

- 

- 

- 

- 

- 

Braintree, 

11 

35 

6 

8 

66 

- 

31 

1 

- 

- 

1 

Bridgewater, 

7 

48 

2 

14 

15 

5 

20 

1 

- 

1 

- 

Brimfield, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

1 

Brockton, 

229 

224 

52 

149 

325 

leo 

315 

2 

6 

3 

37 

Brookfield, 

- 

- 

- 

- 

- 

10 

- 

- 

- 

- 

- 

Brookline, 

58 

51 

13 

35 

183 

55 

35 

1 

- 

- 

8 

Buckland, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Cambridge, 

236 

345 

51 

318 

713 

346 

303 

3 

- 

5 

29 

Canton,     . 

3 

13 

- 

5 

8 

12 

22 

- 

- 

- 

1 

Carlisle,     . 

- 

- 

- 

- 

3 

- 

- 

- 

- 

- 

1 

Carver, 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

1 

Charlemont, 

- 

3 

1 

1 

1 

- 

- 

- 

- 

- 

2 

Chatham, 

- 

- 

- 

- 

5 

- 

- 

- 

- 

- 

- 

Chelmsford, 

7 

5 

- 

- 

1 

- 

- 

- 

- 

1 

1 

Chelsea,    . 

110 

225 

40 

102 

195 

51 

27 

- 

- 

3 

29 

Cheshire,  . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

1 

Chester,    . 

3 

1 

- 

- 

- 

2 

- 

- 

- 

- 

- 

Chesterfield, 

- 

- 

- 

1 

1 

- 

- 

- 

- 

- 

- 

Chicopee, 

115 

72 

42 

54 

9 

16 

26 

1 

1 

- 

7 

Cliilmark, 

- 

- 

- 

1 

1 

- 

- 

- 

- 

- 

- 

Clarksburg, 

- 

2 

1 

1 

2 

1 

- 

- 

- 

- 

- 

Clinton,     . 

21 

59 

1 

19 

13 

37 

13 

- 

- 

5 

4 

Cohasset,  . 

- 

21 

1 

3 

- 

- 

2 

- 

- 

- 

4 

Colrain,     . 

1 

2 

- 

- 

- 

1 

5 

- 

- 

- 

1 

Concord,  . 

3 

15 

3 

12 

9 

30 

7 

- 

- 

- 

2 

Dalton,     . 

11 

7 

- 

2 

- 

2 

1 

- 

- 

- 

1 

Danvers,  . 

21 

24 

3 

12 

492 

53 

13 

- 

- 

- 

2 

Dartmouth, 

5 

11 

- 

2 

4 

- 

10 

1 

- 

2 

3 

Dedham,  . 

21 

36 

- 

16 

78 

29 

17 

- 

- 

- 

2 

Deerfield, 

11 

3 

2 

- 

2 

- 

- 

- 

- 

- 

- 

Dennis,     . 

1 

- 

- 

1 

1 

- 

- 

- 

- 

- 

- 

Dighton,  . 

1 

13 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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6 

B 

3 
O 

¥ 

O 

Douglas,    . 

4 

14 

- 

3 

- 

- 

- 

- 

- 

- 

_ 

Dover, 

- 

5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Dracut,     . 

4 

- 

- 

1 

23 

1 

- 

- 

- 

- 

- 

Dudley,    . 

6 

1 

1 

3 

- 

1 

- 

- 

- 

- 

2 

Dunstable, 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Duxbury, 

- 

2 

- 

- 

1 

2 

26 

- 

- 

- 

- 

East  Bridgewater,     . 

- 

1 

- 

19 

- 

1 

5 

1 

- 

- 

2 

East  Longmeadow,  . 

- 

3 

1 

1 

- 

- 

- 

- 

- 

- 

- 

Eastham, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Easthampton,  . 

12 

18 

1 

4 

35 

1 

1 

2 

- 

- 

- 

Easton,      . 

7 

10 

- 

8 

9 

6 

1 

2 

3 

- 

5 

Edgartown, 

1 

- 

- 

1 

116 

- 

1 

- 

- 

1 

Egremont, 

- 

- 

- 

4 

- 

- 

- 

- 

- 

Erving,      . 

- 

2 

- 

- 

- 

5 

6 

- 

- 

- 

- 

Essex, 

1 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Everett,    . 

78 

154 

20 

80 

227 

40 

17 

2 

1 

2 

26 

Fairhaven, 

11 

19 

3 

9 

2 

2 

3 

- 

- 

- 

2 

Fall  River, 

177 

313 

130 

330 

206 

82 

253 

10 

- 

5 

164 

Falmouth, 

1 

5 

1 

2 

1 

6 

9 

- 

- 

- 

- 

Fitchburg, 

55 

57 

17 

81 

73 

44 

11 

- 

- 

- 

16 

Florida,     . 

2 

2 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Foxborough,      . 

5 

9 

- 

- 

2 

7 

1 

- 

- 

- 

- 

Framingham,    . 

5 

59 

4 

11 

136 

22 

52 

2 

- 

1 

2 

Franklin,  . 

2 

15 

- 

3 

2 

3 

- 

- 

1 

1 

- 

Freetown, 

2 

7 

1 

1 

- 

- 

- 

- 

- 

- 

1 

Gardner,  . 

26 

54 

11 

11 

5 

4 

23 

1 

- 

- 

10 

Georgetown, 

- 

2 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Gill.  .... 

1 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Gloucester, 

56 

47 

7 

27 

2 

3 

2 

1 

- 

- 

5 

Grafton,    . 

- 

4 

- 

6 

- 

- 

- 

- 

- 

- 

1 

Granby,    . 

1 

- 

- 

- 

2 

- 

- 

- 

- 

- 

- 

Great  Barrington,     . 

5 

11 

- 

5 

2 

7 

4 

- 

- 

- 

- 

Greenfield, 

3 

11 

14 

1 

7 

30 

- 

- 

- 

4 

6 

Groveland, 

- 

2 

2 

3 

2 

4 

- 

- 

- 

- 

- 
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Hadley,     . 

6 

7 

- 

5 

- 

- 

1 

- 

- 

- 

Halifax,     . 

1 

- 

- 

- 

7 

- 

- 

- 

- 

- 

- 

Hamilton, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Hampden, 

4 

1 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Hanover,  . 

- 

4 

2 

- 

2 

- 

5 

- 

- 

- 

1 

Hanson,    . 

1 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Hardwick, 

- 

6 

- 

3 

2 

- 

- 

- 

- 

- 

- 

Harvard,  . 

5 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Harwich,  . 

1 

- 

1 

1 

1 

2 

- 

- 

- 

- 

- 

Hatfield,   . 

2 

3 

- 

2 

1 

1 

- 

- 

- 

- 

- 

Haverhill, 

35 

185 

38 

131 

61 

53 

87 

15 

- 

3 

36 

Hawley,    . 

- 

1 

- 

- 

- 

- 

- 

~ 

- 

- 

- 

Hingham, 

8 

27 

2 

1 

- 

- 

- 

- 

- 

- 

- 

Hinsdale, 

5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Holbrook, 

7 

3 

- 

3 

- 

- 

- 

- 

- 

- 

- 

Holden,     . 

1 

7 

- 

3 

114 

1 

1 

- 

- 

- 

1 

Holliston, 

1 

8 

1 

- 

5 

- 

- 

- 

- 

- 

- 

Holyoke,   . 

184 

217 

9 

87 

33 

30 

5 

- 

- 

2 

26 

Hopedale, 

1 

2 

- 

- 

87 

2 

1 

- 

- 

- 

1 

Hopkinton, 

1 

20 

- 

3 

7 

12 

1 

- 

- 

- 

- 

Hubbardston, 

2 

- 

1 

1 

4 

- 

- 

- 

- 

- 

- 

Hudson,    . 

3 

5 

1 

- 

- 

- 

1 

1 

- 

- 

1 

Hull, 

3 

29 

9 

7 

10 

- 

2 

- 

- 

- 

- 

Huntington, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Ipswich,    . 

7 

7 

4 

7 

- 

2 

- 

1 

- 

- 

3 

Lakeville, 

- 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Lancaster, 

- 

6 

- 

4 

3 

•      19 

4 

- 

- 

- 

2 

Lanesborough, 

- 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Lawrence, 

306 

129 

70 

210 

79 

56 

n 

3 

- 

13 

51 

Lee,  . 

- 

3 

1 

- 

3 

- 

- 

- 

- 

- 

- 

Leicester,  . 

- 

1 

- 

- 

- 

- 

- 

- 

1 

- 

- 

Lenox, 

4 

5 

1 

1 

- 

- 

- 

- 

- 

- 

- 

Leominster, 

110 

35 

13 

20 

30 

113 

26 

2 

- 

1 

1 

Lexington, 

4 

5 

2 

2 

113 

7 

8 

- 

- 

1 

- 
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.2  o 


Littleton, 

Longmeadow, 

Lowell, 

Ludlow,     . 

Lunenburg, 

Lynn, 

Maiden,     . 

Manchester, 

Mansfield, 

Marblehead, 

Marion, 

Marlborough, 

Marshfield, 

Mattapoisett, 

Maynard, 

Medfield, 

Medford, 

Med  way, 

Melrose, 

Mendon, 

Merrimac, 

Methuen,  . 

Middleborough, 

Middleton, 

Milford,     . 

Millbury,  . 

Milton, 

Monson,    . 

Montague, 

Nahant,    . 

Nantucket, 

Natick, 

Needham, 

New  Bedford, 


2 
154 

6 

1 
276 
217 

2 


35 


3 
14 
1 
20 
3 
6 
134 


1 

20 

74 

19 

9 

315 

259 

4 

20 

19 

2 

27 

G 

3 

2 

3 

122 

2 

68 

2 

1 

52 

1 

42 

50 


366 


2 

7 

•    5 

153 


1 

164 
3 

206 


30 

1 

526 

3 

53 
123 
1 
9 
17 
2 
1 
2 

12 
13 
31 

3 
31 

2 


18 
345 


180 

7 

17 
3 


172 

7 
90 


7 
1 

101 
51 
4 
6 
4 
2 


5         152 
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1 

■   Q 

1 
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2 
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.A 

•a 

0 

New  Marlborough,    . 

- 

4 

2 

- 

- 

- 

2 

- 

- 

- 

- 

New  Salem, 

- 

2 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Newbury, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Newburyport,  . 

51 

4 

14 

21 

3 

29 

26 

2 

- 

- 

9 

Newton,    . 

45 

116 

31 

58 

398 

140 

37 

1 

- 

2 

21 

Norfolk,    . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

North  Adams, 

19 

12 

67 

17 

38 

13 

11 

- 

- 

- 

8 

North  Andover, 

2 

20 

- 

- 

3 

3 

- 

- 

- 

- 

2 

North  Attleborough, 

7 

30 

13 

29 

8 

21 

27 

1 

- 

- 

7 

North  Brookfield,     . 

2 

3 

- 

- 

1 

- 

- 

- 

- 

- 

- 

North  Reading, 

10 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Northampton, 

10 

34 

6 

54 

283 

21 

10 

- 

- 

1 

7 

Northborough, 

1 

11 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Northbridge,    . 

8 

16 

4 

8 

2 

- 

- 

- 

- 

1 

4 

Northfield, 

1 

1 

2 

- 

- 

- 

- 

- 

- 

Norton,     . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

1 

Norwood, 

19 

17 

3 

13 

126 

19 

9 

- 

- 

2 

4 

Oak  Bluffs, 

- 

5 

1 

4 

- 

- 

- 

- 

- 

- 

- 

Orange,     . 

13 

6 

1 

- 

1 

- 

- 

- 

- 

- 

- 

Otis, 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Oxford,      . 

5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Palmer,     . 

35 

8 

5 

10 

8 

- 

23 

- 

- 

- 

- 

Peabody,  . 

20 

76 

21 

27 

202 

18 

9 

1 

- 

3 

7 

Pelham,    . 

- 

- 

- 

1 

1 

- 

7 

- 

- 

- 

- 

Pembroke, 

6 

2 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Peppcrell, 

4 

4 

- 

- 

5 

1 

- 

- 

- 

- 

- 

Petersham, 

- 

1 

- 

- 

- 

4 

- 

- 

- 

- 

Pittsfield, 

63 

103 

37 

78 

33 

60 

62 

4 

- 

3 

24 

Plain  ville. 

- 

3 

- 

- 

2 

1 

1 

- 

- 

- 

- 

Plymouth, 

3 

39 

6 

10 

- 

- 

1 

- 

- 

- 

1 

Plympton, 

- 

1 

- 

1 

- 

5 

- 

- 

- 

- 

1 

Princeton, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Province  town, 

3 

- 

5 

2 

- 

23 

13 

- 

- 

- 

- 

Quincy,     . 

89 

187 

14 

31 

121 

17 

17 

1 

- 

- 

13 
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6 

a 

3 

Is 

M 
0, 
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Randolph, 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

Raynham, 

- 

1 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Reading,  . 

7 

18 

1 

4 

6 

- 

1 

1 

- 

- 

1 

Rehoboth, 

1 

1 

4 

1 

- 

- 

- 

- 

- 

- 

- 

Revere,     . 

86 

146 

8 

23 

- 

- 

- 

- 

- 

- 

8 

Richmond, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Rochester, 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Rockland, 

- 

23 

- 

3 

2 

- 

4 

2 

- 

- 

1 

Rockport, 

1 

20 

- 

8 

7 

4 

5 

- 

- 

- 

- 

Rowe, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Rowley,    . 

- 

2 

8 

- 

- 

2 

- 

- 

- 

- 

- 

Russell,     . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Salem, 

31 

87 

6 

128 

99 

115 

71 

1 

- 

3 

17 

Salisbury, 

- 

5 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Sandisfield, 

- 

- 

1 

1 

- 

- 

- 

- 

1 

- 

- 

Sandwich, 

- 

1 

- 

3 

3 

13 

- 

- 

- 

- 

- 

Saugus,     . 

16 

26 

5 

16 

2 

9 

2 

1 

- 

- 

2 

Savoy, 

- 

- 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Scituate,   . 

1 

11 

- 

1 

48 

1 

3 

- 

- 

- 

1 

Seekonk,  . 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Sharon,     . 

1 

5 

- 

6 

7 

1 

- 

1 

- 

- 

- 

Sheffield,  . 

- 

- 

- 

- 

9 

- 

1 

- 

- 

- 

- 

Shelburne, 

- 

5 

1 

1 

2 

- 

- 

- 

- 

- 

- 

Sherborn, 

- 

1 

- 

- 

2 

- 

- 

- 

- 

- 

- 

Shirley,     . 

13 

9 

1 

3 

1 

- 

- 

- 

- 

- 

- 

Shrewsbury, 

4 

4 

- 

- 

26 

- 

- 

- 

- 

- 

Somerset, 

3 

17 

2 

4 

1 

- 

- 

- 

1 

- 

Somerville, 

312 

377 

31 

161 

196 

57 

25 

5 

- 

3 

38 

South  Hadley, 

3 

60 

- 

5 

1 

2 

- 

- 

- 

- 

- 

Southampton,  . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Southborough, 

- 

2 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Southbridge,     . 

15 

5 

1 

16 

58 

7 

3 

1 

- 

1 

2 

Southwick, 

- 

- 

2 

1 

- 

- 

- 

- 

- 

- 

- 

Spencer,    . 

- 

1 

2 

- 

17 

7 

- 

- 

- 

- 

- 
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|i 
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Springfield, 

140 

94 

57 

163 

194 

141 

84 

6 

- 

- 

70 

Sterling,    . 

- 

1 

1 

1 

1 

- 

- 

- 

- 

- 

- 

Stx)ckbridge, 

4 

1 

- 

12 

2 

- 

- 

- 

- 

- 

1 

Stoneham, 

1 

27 

- 

5 

2 

- 

- 

- 

1 

- 

- 

Stoughton, 

- 

15 

- 

1 

1 

1 

- 

- 

- 

- 

Stow, 

1 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Stiirbridge, 

- 

4 

1 

1 

6 

1 

- 

- 

- 

- 

- 

Sutton,      . 

- 

- 

1 

2 

1 

- 

- 

- 

- 

1 

2 

Swampscott, 

46 

15 

3 

2 

7 

4 

3 

- 

- 

- 

8 

Swansea,  . 

2 

6 

6 

1 

4 

- 

- 

- 

- 

- 

- 

Taunton,  . 

54 

178 

5 

34 

35 

2 

19 

2 

- 

1 

5 

Templeton, 

2 

36 

- 

2 

- 

- 

- 

1 

- 

- 

1 

Tewksburj-, 

2 

- 

- 

1 

1 

- 

- 

- 

- 

- 

- 

Tisbury,    . 

13 

12 

- 

- 

34 

7 

3 

- 

- 

- 

- 

Topsfield, 

6 

- 

- 

2 

- 

6 

- 

- 

- 

- 

1 

Townsend, 

- 

- 

- 

- 

4 

3 

12 

- 

- 

- 

- 

Truro, 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

Tyngsborough, 

1 

- 

2 

- 

2 

- 

- 

- 

- 

- 

- 

Upton, 

- 

21 

- 

2 

4 

- 

2 

- 

- 

- 

- 

Uxbridge, 

15 

27 

1 

2 

4 

4 

- 

- 

- 

- 

1 

Wakefield, 

22 

17 

1 

3 

5 

4 

- 

1 

- 

- 

- 

Walpole,    . 

39 

7 

- 

2 

154 

9 

3 

- 

- 

- 

- 

Waltham, 

72 

81 

17 

42 

117 

109 

31 

- 

- 

2 

15 

Ware, 

4 

- 

3 

2 

2 

4 

- 

- 

- 

- 

- 

Wareham, 

2 

5 

- 

3 

1 

6 

- 

1 

- 

- 

3 

Warren, 

5 

- 

2 

- 

_ 

- 

8 

- 

- 

- 

- 

Warwick,   . 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Washington, 

- 

- 

- 

3 

- 

- 

- 

- 

- 

- 

- 

Watertown, 

30 

40 

44 

18 

96 

19 

23 

- 

- 

2 

5 

Wayland,  . 

1 

2 

4 

1 

37 

2 

- 

- 

- 

- 

- 

Webster,    . 

3 

19 

6 

15 

3 

11 

- 

- 

- 

- 

2 

Wellesley, 

14 

49 

- 

7 

107 

37 

6 

- 

- 

- 

- 

West  Boylston, 

- 

2 

- 

- 

6 

- 

5 

- 

- 

- 

- 

West  Bridgewater,    . 

4 

16 

- 

3 

- 

- 

- 

- 

- 

- 

- 

No.  34. 


DISEASE  AND  MORTALITY. 


619 


Cases 

of  Infective 

Diseases,  etc.  — 

Concluded. 

1 
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3 
;h 
O 

■!| 

■a 
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West  Brookfield, 

- 

- 

- 

- 

3 

- 

- 

- 

- 

- 

- 

West  Springfield,      . 

17 

25 

4 

3 

1 

- 

2 

- 

- 

- 

3 

West  Stockbridge,     . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Westborough,    . 

2 

8 

4 

7 

1 

- 

3 

- 

- 

- 

Westfield. 

15 

25 

10 

29 

17 

5 

- 

1 

- 

4 

Westford,  . 

5 

6 

- 

5 

3 

4 

- 

- 

- 

3 

1 

Westminster, 

1 

2 

2 

- 

- 

- 

- 

- 

- 

- 

- 

Weston,     . 

- 

6 

1 

2 

17 

- 

4 

- 

- 

- 

1 

Westport, 

2 

2 

2 

- 

- 

- 

2 

- 

- 

- 

- 

West  wood, 

2 

7 

- 

1 

1 

- 

- 

- 

- 

- 

- 

Weymouth, 

5 

28 

30 

9 

10 

- 

- 

- 

- 

1 

1 

Whately,  . 

- 

1 

- 

- 

- 

- 

_ 

- 

- 

- 

- 

Whitman, 

3 

9 

1 

5 

- 

2 

6 

- 

- 

- 

2 

Wilbraham, 

7 

1 

- 

- 

- 

- 

- 

2 

- 

- 

2 

Williamsburg, 

- 

6 

3 

4 

- 

- 

- 

2 

- 

- 

- 

Williamstown, 

3 

4 

2 

5 

15 

6 

- 

- 

- 

- 

1 

Wilmington, 

4 

25 

- 

- 

4 

1 

3 

- 

- 

- 

- 

Winchendon, 

10 

13 

4 

12 

6 

20 

2 

- 

1 

- 

- 

Winchester, 

21 

18 

6 

4 

44 

40 

4 

- 

- 

1 

3 

Winthrop, 

11 

56 

7 

12 

16 

65 

9 

- 

- 

1 

4 

Woburn,    . 

23 

25 

11 

7 

85 

6 

- 

- 

- 

- 

1 

Worcester, 

321 

189 

88 

348 

352 

50 

78 

9 

1 

9 

154 

Wrentham, 

- 

5 

- 

1 

1 

1 

- 

- 

- 

- 

- 

Yarmouth, 

4 

- 

- 

- 

10 

- 

- 

- 

- 

- 

- 

Totals, 

8,080 

11,057 

2,333 

7,144 

12,264 

4,896 

3,316 

151 

38 

181 

2,620 

Actinomycosis  occurred  in  the  follow'ing  places: 

Boston, 

Fall  River, 

Springfield, 

Worcester, . 
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Anthrax  occurred  in  the  following  places:  — 


Boston,  . 
Lynn,  . 
Norwood, 
Peabody, 


Cervical  adenitis  occurred  in  the  following  place: 
Dartmouth,  


^8 


Dog  bite  occurred  in  the  following  places: 


Billerica, 

Brockton, 

Cambridge,    . 

Chicopee, 

Danvers, 

Everett, 

Fall  River,     . 

Haverhill, 

Lawrence, 

Mattapoisett, 

Medford, 

Newton, 

North  Attleborough, 

Salem,     . 

Worcester, 


Dysentery  occurred  in  the  following  place: 
Fall  River, 


20 


Erysipelas  occurred  in  the  following  places:  — 

Amherst, 1 

Belmont,        . 1 

Brockton, 25 

Milford, 1 

Swansea, 1 

29 


*  Two  Boston  cases  and  the  Norwood  case  were  those  of  malignant  pustule. 
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German  measles  occurred  in  the  following  places:  — 

Braintree, 1 

Cambridge, 3 

Edgartown, 1 

Haverhill, 2 

Holyoke, 1 

Lancaster, 1 

Lynn, 1 

Melrose, 2 

Milton, 1 

North  Attleborough, 2 

Pittsfield, 1 

Springfield, 1 

Woburn, 1 

Worcester, 3 

21 
Glanders  occurred  in  the  following  place:  — 

Boston, 3 

Influenza  occurred  in  the  following  place:  — 

Brockton, 1 

Leprosy  occurred  in  the  following  place:  — 

Fahnouth, 1 

Malaria  occurred  in  the  following  places:  — 

Brockton, 2 

Clinton, 1 

Gloucester, 2 

Newton, 1 

6 

Mumps  occurred  in  the  following  places:  — 

Abington, 1 

Amesburj^, 6 

Attleboro, 1 

Barre, 3 

Becket, 1 

Braintree, 10 

Bridgewater, 2 

Brockton, 167 
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Brookline, 

Canton, 

Chelsea, 

Concord, 

Danvers, 

Dedham, 

Duxbury, 

Easton,  . 

Essex, 

Everett, 

Fall  River, 

Great  Barringtoii 

Haverhill, 

Holj'oke, 

Lancaster, 

Lawrence, 

Lynn,      . 

Melrose, 

Methuen, 

Natick,   . 

New  Salem, 

Newburyport, 

Newton, 

North  Adams, 

North  Attleborough, 

Norwood, 

Orange,  . 

Palmer,  . 

Pepperell, 

Pittsfield, 

PljTXlOUth, 

Quincy,  . 

Rowe, 

Saugus,  . 

Sharon,  . 

Somerville, 

Springfield, 

Tyngsborougl 

Walpole, 

Waltham, 

Westborough, 

WiUiamstown 

Wilmington, 

Winthrop, 

Worcester, 


566 
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Pellagra  occurred  in  the  following  places: 

Arlington, 
Boston,  . 
Dan  vers, 
Haverhill, 
Lynn, 
Newton, 
Salem, 
Worcester, 


Rabies  occurred  in  the  following  places:  — 


Fall  River, 

Lawrence, 

Taunton, 


10 

4 
1 
1 


Septic  sore  throat  occurred  in  the  following  places:  — 

Barnstable, 1 

Brockton, 21 

Chelsea, 2 

Haverhill, 2 

Milton, 4 

New  Bedford, 1 

Newburyport, 2 

Newton, 1 

North  Adams, 1 

North  Attleborough, 1 


Suppurative  conjunctivitis  occurred  in  the  following  places: 

Cambridge, 

Fall  River, 

Fitchburg, 

Holyoke, 


36 


Tetanus  occurred  in  the  following  places: 

Boston, 

Brookline, 

Dartmouth, 

Holyoke, 

Lowell, 
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Lynn, 

New  Bedford, 

Peabody, 

Pittsfield, 

Salem,     . 

Springfield, 

Waltham, 

Worcester, 


31 


Tonsilitis  occurred  in  the  following  places:  — 

Arlington, 5 

Concord, 1 

Salem, 9 

15 

Trachoma  occurred  in  the  following  places:  — 

Boston, ...  46 

Concord, 1 

Fall  River, 5 

Fitchburg, 2 

Framingham, 1 

Lawrence, 1 

Lowell, 2 

Lynn 1 

Milford, 1 

Springfield, 2 

Taunton, 1 

Webster, 1 

Worcester, 4 

68 
Trichinosis  occurred  in  the  following  places:  — 

Boston, 2 

Cambridge, 1 

Fitchburg, 1 

Pittsfield, 1 

5 

Tubercular  meningitis  occurred  in  the  following  places:  — 

Andover, 1 

Beverly, 1 

Boston, 122 

Brockton, 2 
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Danvers, 1 

Dedham, 3 

Everett, 1 

Fall  River, 2 

Fitchburg, 1 

Haverhill, -4 

Lawrence, 2 

Lynn, 3 

Maiden, 2 

Melrose, 1 

New  Bedford, 13 

Newbmyport, 4 

Newton, 3 

North  Adams, 2 

Northampton. 1 

Peabod\', 1 

Pittsfieid, 2 

Rockport, 1 

Salem, 3 

Savoy, 1 

Somerville, 5 

Springfield, 2 

Waltham, 1 

Wareham, 1 

Wellesley, 1 

West  Springfield, 1 

Worcester, 10 

Yarmouth, 1 


199 


Tuberculosis  other  than  phthisis  occurred  in  the  following  places:  — 

Amherst, 1 

Arlington, 1 

Belmont, 2 

Boston, 163 

Bridgewater, 1 

Buckland, 1 

Cambridge, 1 

Chelsea, 10 

Danvers, 1 

Dartmouth, 3 

Dedham, .  2 

Douglas, 1 

Easton, 3 

Everett, 4 
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Fall  River, 

Fitchburg, 

Gloucester, 

Greenfield, 

Haverhill, 

Holden,  . 

Holyoke, 

Lawrence, 

Leonunster, 

Ludlow, 

LjTin,      . 

Maiden, 

Melrose, 

Montague, 

New  Bedford, 

Xewburj-port, 

Xewton, 

North  Adams, 

North  Attleborough, 

Northampton, 

Peabodj-, 

Pittsfiefd, 

Rockport, 

Salem,     . 

Somer\'ille, 

Springfield, 

Sturbridge, 

Waltham, 

Watertown, 

WiUiamsto'n'n, 

Woburn, 

Worcester, 


Typhus  occurred  in  the  following  places: 

Boston, 

New  Bedford, 

Quincy, 

Westford, 


27 
8 
1 
1 
6 
1 
2 
5 
1 
1 
7 
3 
1 
1 

39 
1 
6 
4 
5 
3 
2 

1 
1 

18 
2 

11 
1 
3 
1 
1 
1 

12 


371 


List  of  Cities  and  Towns  from  uhich  no  Reports  icere  received. 

1.     Cities. 

None. 
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Towns  having  a  Population  of  More  than  5,000. 
None. 


3.     Towns  having  a  Population  of  More  than  1,000  hut  Less  than  5,000  in  Each, 


Charlton, 

Millis, 

Sunderland, 

Conway, 

Nonvell, 

Wales, 

Groton, 

Orleans, 

Wellfleet, 

Kingston, 

Rutland, 

Wenham, 

Lincoln, 

Sudbury, 

West  Newbury. —  ] 

4.     Town 

s  having  Less  than  1,000  Inhabitants. 

Alford, 

Heath, 

Peru, 

Ashfield, 

Holland, 

Philhpston, 

Bernardston, 

Leverett, 

Plainfield, 

Blandford, 

Leyden, 

Prescott, 

Brewster, 

Lynnfield, 

Royalston, 

Burlington, 

Mashpee, 

Shutesbur>', 

Cummington, 

Middlefield, 

Tolland, 

Dana, 

Monroe, 

Tyringham, 

Enfield, 

Monterey, 

WendeU, 

Gay  Head, 

Montgomery, 

West  Tisburj^ 

Goshen, 

Mount  Washington, 

Westhampton, 

Gosnold, 

New  Ashford, 

Windsor, 

Granville, 

New  Braintree, 

Worthington.  —  43 

Greenwich, 

Oakham, 

Hancock. 

Paxton, 

15. 


A  supply  of  postal  cards  for  the  purpose  of  reporting  infective  dis- 
eases to  the  State  Department  of  Health,  as  required  by  statute,  will 
be  forwarded  to  any  local  board  of  health  on  application  to  the  Com- 
missioner of  Health,  Room  145,  State  House,  Boston. 


Note.  —  On  Aug.  7,  1914,  the  State  Board  of  Health  was  reorganized  under 
the  name  of  the  State  Department  of  Health.  Communications  should  be 
addressed  to  the  Commissioner  of  Health,  Room  145,  State  House,  Boston. 
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IV. 

Official  Returns  of  Deaths  in  Cities  and  Large  Towns  (Revised 
Laws,  Chapter  75,  Section  12). 

19H. 

In  the  following  summary,  the  statistics  of  deaths  required  by  chap- 
ter 75,  section  12,  of  the  Revised  Laws,  are  presented.  These  statistics 
are  returned  to  the  Department  from  each  city  and  town  which  has, 
"according  to  the  latest  census,  more  than  five  thousand  inhabitants." 

The  cities  and  towns  which  have  contriljuted  these  returns  for  the 
year  1914  comprise  practically  the  same  list  as  for  the  year  1913.  This 
list  embraces  all  of  the  33  cities  and  the  towns  having  more  than 
5,000  inhabitants  in  each. 

The  list  for  the  year  1914  includes  109  cities  and  towns.  The  total 
estimated  population  of  this  group  of  cities  and  towns  in  1914  was 
3,179,326  or  about  88  per  cent,  of  the  total  estimated  population  of 
the  State.  Hingham  and  Williamstown  have  again  made  returns, 
although  their  populations  fell  below  5,000  in  1910.  In  addition,  the 
following  towns,  now  near  the  5,000  mark,  have  voluntarily  made  re- 
turns, although  not  required  by  law  so  to  do:  Canton,  Lexington, 
Ludlow  and  Walpole. 

The  whole  number  of  registered  deaths  in  these  cities  and  towns  in 
1914  was  46,592,  and  the  death-rate,  as  calculated  from  the  foregoing 
estimated  population,  was  14.65  per  1,000  of  the  living  population, 
that  of  the  previous   year   having    been   14.58  per  1,000,  and  that  of 

1912,  14.67  per  1,000. 

The  death-rate  for  the  year  1914  was  practically  the  same  as  that  of 

1913,  and  considerably  lower  than  the  mean  annual  death-rate  of  the 
State  for  the  fifty  years  ended  Dec.  31,  1900,  which  was  19.22  per 
1,000. 

Sexes.  —  The  number  of  deaths  of  males  was  24,181,  or  51.91  per 
cent,  of  the  whole  number  of  deaths  whose  sex  was  known;  and  the 
deaths  of  females  were  22,401,  or  48.09  per  cent.  There  were  10  in 
which  the  sex  was  not  stated  in  the  returns. 

Ages.  —  The  deaths  by  four  groups  of  ages  were  as  follows:  — 


Ages. 

Deaths,  1914. 

Percentages  of  All  Deaths. 

1914. 

1913. 

Under  1  year, 

1  to  20  years, 

20  to  50  years 

50  and  over, 

9,016 

5,299 

10.683 

21,559 

19.36 
11.38 
22.95 
46.31 

19  32 
12.53 
23.41 
44.74 

No.  34. 


DISEASE  AND  MORTALITY. 


629 


Infant  Mortality.  —  The  deaths  of  infants  under  one  year  old  were 
9,016,  or  19.36  per  cent,  of  the  total  mortality,  as  compared  with  19.32 
per  cent,  in  1913.  In  the  year  1900  the  rate  was  23;  that  of  the  five 
years  1910-14,  respectively,  constituted  22.05,  20.54,  20.64,  19.32  and 
19.36  per  cent,  of  the  total  mortality. 

The  deaths  of  children  under  five  years  old  were  11,918,  or  25.6  per 
cent,  of  the  total  mortality,  as  compared  with  26.7  per  cent,  for  the 
same  age  in  1913. 

All  of  the  percentages  in  the  foregoing  table  were  estimated  upon  the 
number  of  deaths  of  those  whose  ages  were  stated  in  the  returns.  The 
total  number  of  deaths  in  which  the  age  was  not  specified  was  35;  in 
1913  it  was  45. 

Still-births.  —  The  number  of  still-births  was  3,297,  and  when  com- 
pared with  the  total  mortality  (still-births  included),  this  was  6.6  per 
cent,  of  the  total  deaths  and  still-births  combined,  practical!}'  the  same 
percentage  being  maintained  as  for  1913. 

Months  and  Quarters.  —  The  number  of  deaths  in  each  quarter  of  the 
year  is  shown  in  the  following  table:  — 


First  quarter, 
Second  quarter, 
Third  quarter, 
Fourth  quarter, 
Totals,     . 


Deaths,  1914. 


13,028 
11,682 
10,636 
11,244 


46,590 


Percentages. 


1914. 


27.96 
25.08 
22.83 
24.13 


100.00 


1913. 


27.91 
24  82 
24.15 
23  12 


100.00 


These  percentages  dift'er  but  little  from  the  mean  of  several  years. 
As  in  1908,  1909,  1910,  1911,  1912  and  1913,  the  highest  mortality  was 
in  the  first  quarter. 

During  the  forty-year  period  (1856-95)  the  mortality  was  generally 
above  the  mean  in  the  third  quarters  of  the  years  and  below  it  in  the 
other  three  quarters. 

The  intensity  of  the  seasonal  death-rate  is  more  accurately  shown  in 
the  following  table,  the  method  employed  being  explained  on  page  608 
in  Section  III.  of  these  summaries,  relating  to  disease  notification.  By 
this  method  the  errors  which  are  due  to  differences  in  the  length  of  the 
months  are  eliminated. 
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Months. 


Mean 
Deaths  in       Daily  Deaths 
Each  Month.       per  Month, 
1914. 


Centesimal  Ratio. 


1914. 


1913. 


January,   . 

Februarj-, 

March, 

April, 

May, 

June, 

July, 

August,     . 

September, 

October,    . 

November, 

December, 


4,458 
4,044 
4,526 
4,280 
3,986 
3,416 
3,384 
3,628 
3,624 
3,655 
3,566 
4,023 


143. 
144. 
146. 
142. 
128. 
113. 
109. 
117. 
120. 
117. 
118. 
129. 


127.6 


112. 
113. 
114. 
111. 
100, 

89. 

85. 

91. 

94. 

92. 

93. 
101. 


111.0 
116.3 
112.7 
104.6 
102.6 
91.4 
91.7 
97.0 
98.8 
88.3 
86.2 
100.5 


100.0 


100.0 


The  figures  in  the  foregoing  table  indicate  a  departure  in  excess  of 
the  mean  death-rate  in  January,  Februarj^  March,  April,  May  and 
December,  while  that  of  the  remaining  months  was  below  the  mean. 

The  mean  maximum  departure  from  the  death-rate  for  each  month 
for  the  period  of  twenty  years  1856-75  was  32.9  per  cent,  in  August, 
and  the  twenty-year  period  1876-95  it  was  20  per  cent,  in  August, 
while  that  of  August,  1914,  was  below  the  mean,  and  those  of  Febru- 
ary and  March,  the  two  months  in  which  the  death-rates  were  the 
highest,  were,  respectively,  13.2  and  14.4  per  cent. 

In  the  two  years  having  the  highest  death-rates  in  Massachusetts  in 
the  past  half-century  or  more  (1849  and  1872)  the  maximum  depar- 
tures from  the  yearly  means  were,  respectively,  83.4  per  cent,  in 
August,  1849,  and  40  per  cent,  in  August,  1872.  That  of  January, 
1890,  the  month  in  which  the  epidemic  of  influenza  was  at  its  maxi- 
mum, was  43.4  per  cent,  above  the  mean. 

The  figures  for  1914,  when  compared  with  those  of  earlier  years  in 
the  past  half-century,  show  a  much  greater  uniformity  in  the  seasonal 
mortality,  since  serious  epidemics  have  not  prevailed  in  the  State 
either  in  the  past  year  or  in  any  of  the  years  of  the  past  decade. 

Death-rates  of  Cities  and  Large  Towns.  —  In  Table  II.,  last  column, 
the  death-rates  of  cities  and  towns  having  over  5,000  inhabitants  are 
given.  These  death-rates  are  obtained  by  comparing  the  deaths  in 
each  city  and  tOAvn  with  the  estimated  population.  They  vary  from  a 
minimum  of  7.2  in  ^Yestborough  to  20.5  per  1,000  in  Plymouth,  the 
latter  being  the  only  town  that  had  a  death-rate  above  19  in  1914. 
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The  following  cities  and  towns  had  death-rates  less  than  12  per 
1,000  in  1914;  Woburn,  11.8;  Quincy,  11.8;  North  Attleborough, 
11.7;  Somerville,  11.7;  Melrose,  11.7;  Maynard,  11.6;  Arlington, 
11.6;  Natick,  11.6;  Leominster,  11.6;  Watertown,  11.4;  Dan  vers, 
11.4;  Whitman,  11.2;  Mansfield,  11.2;  Wakefield,  11.0;  Belmont, 
10.9;  Abington,  10.9;  Brookline,  10.9;  Newton,  10,9;  Everett,  10.8; 
Medford,  10.4;  Southbridge,  10.4;  Northbridge,  10.4;  Webster,  10.3; 
Winchester,  10.1;  Lexington,  10.0;  Hudson,  9.7;  Walpole,  9.7; 
Winthrop,  9.6;  Needham,  9.3;  Bridgewater,  9.3;  Concord,  8.9; 
Revere,  8.7;  Norwood,  8.7;  W^ellesley,  8.0;  Westborough,  7.2.  Of 
these,  Brookline,  Concord,  Everett,  Hudson,  Maynard,  Medford, 
Melrose,  Newton,  North  Attleborough,  Norwood,  Revere,  South- 
bridge,  W^alpole,  Watertown,  W^ellesley,  Westborough,  Winchester 
and  Winthrop  had  death-rates  below  12  per  1,000  in  1913. 


Death-rates  of  Certain  Cities  having  a  Population  of  More  than  25,000.  Mean 
Death-rates  of  the  Seven  Census  Years  1870,  1875,  1880,  1885,  1890,  1895, 
1900,  and  for  1905,  1910,  1911,  1912,  1913  and  1914- 
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Boston, 

23.3 

18.5 

17.3 

17.1 

16.2 

16.1 

16.6» 

Worcester, 

19.5 

17.4 

17.0 

15.7 

16.1 

16.1 

15.81 

Fall  River, 

22.8 

20.2 

18.5 

17.5 

15.8 

16.7 

17.1 

Lowell,    . 

21.8 

20.0 

19.8 

17.7 

17.0 

15.4 

16.5 

Cambridge, 

19.0 

15.5 

15.4 

16.0 

14.1 

13.4 

13.6 

New  Bedford, 

20.7 

17.2 

18.8 

17.0 

15.4 

14.8 

16.4 

Lynn, 

17.4 

16.2 

13.1 

12.5 

11.7 

11.6 

12.8 

Springfield, 

19.0 

15.2 

16.7 

15.3 

15.1 

14.7 

15.3 

Lawrence, 

21.7 

19.6 

17.7 

16.0 

15.4 

14.5 

14.2 

Somerville, 

17.1 

14.0 

13.5 

13.1 

12.2 

12.0 

11.7 

Holyoke, 

22.2 

16.3 

17.8 

15.2 

14.7 

16.0 

15.8 

Brockton, 

15.3 

12.7 

12.4 

10.9 

11.5 

10.8 

12.4 

Maiden,  . 

16.4 

13.3 

13.1 

12.1 

11.2 

10.8 

12.7 

Haverhill, 

17.2 

15.5 

17.0 

13.9 

14.6 

13.7 

14.2 

Salem , 

21.4 

19.5 

15.9 

16.7 

14.5 

14.6 

15.1 

Newton, 

14.3 

13.1 

12.2 

11.4 

12.5 

11.6 

10.9 

Fitchburg, 

16.4 

13.1 

13.4 

12.8 

12.2 

13.4 

12.3 

Taunton, 

19.7 

21.8 

23.4 

20.5 

21.0 

19.3 

22.71 

Everett,  . 

15.4 

13.9 

11.0 

11.0 

11.0 

11.7 

10.8 

Quincy,  . 

17.1 

13.1 

11.7 

11.1 

11.1 

13.3 

11.8 

Chelsea,  . 

19.7 

18.4 

18.6 

19.3 

16.0 

18.2 

16.21 

Pittsfield, 

17.5 

16.6 

17.7 

16.6 

16.4 

18.0 

15.8 

Waltham, 

15.0 

13.7 

14.0 

13.8 

12.4 

13.0 

12.3 

Chicopee, 

20.8 

17.7 

15.4 

14.7 

15.1 

13.0 

14.0 

Gloucester, 

20.6 

14.8 

16.0 

14.3 

15.0 

13.8 

12.92 

1  These  figures  for  Boston,  Chelsea,  Worcester  and  Taunton  include  all  deaths.  By  exclusion  of  deaths 
of  nonresidents  in  Boston  and  deaths  in  public  and  private  institutions  in  the  other  3  cities,  the  death- 
rates  would  be  reduced  to  12.1  in  Chelsea,  14.4  in  Boston,  16.3  in  Taunton  and  13.9  in  Worcester. 

2  Gloucester  has  been  allowed  to  stand  in  this  list,  although  it  dropped  below  the  25,000  mark  during 
the  five  years  1905-1910. 
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Causes  of  Death.  —  In  Table  HI.  the  mortality  of  the  cities  and 
towns  embraced  in  this  summary  is  presented  in  absolute  figures,  classi- 
fied according  to  the  principal  causes  of  death.  The  same  figures  are 
again  presented  in  relative  terms  in  Table  IV.,  for  the  whole  group  of 
cities  and  towns  combined.  Two  sets  of  figures  are  given  in  Table  IV., 
in  one  of  which  the  mortality  from  each  principal  cause  of  death  is 
compared  with  the  estimated  population  of  the  group  for  1914,  as  well 
as  for  each  of  the  last  five  years,  and  in  the  other  with  the  total  mor- 
tality of  the  group  of  cities  and  towns. 

By  this  it  appears  that  the  general  death-rate  from  all  causes,  as 
shown  in  the  lower  line  at  the  left  of  the  table,  146.52  per  10,000 
living,  or,  as  usually  stated,  14.65  per  1,000,  was  practically  the  same 
as  that  of  1913  and  1912,  but  lower  than  in  the  years  1911  and  1910, 
when  it  was  15.25  and  16.14,  respectively.  The  population  comprised 
in  these  returns  constitutes  about  88  per  cent,  of  that  of  the  whole 
State. 

The  following  table,  first  published  in  the  report  of  1899,  presents 
the  combined  death-rate  from  eight  of  the  principal  infective  diseases. 
The  diseases  referred  to  are  consumption,  measles,  scarlet  fever,  diph- 
theria, whooping  cough,  typhoid  fever,  puerperal  fever  and  diarrhoea 
and  enteritis  under  two  years. 

The  combined  death-rate  per  10,000  of  the  population  from  these 
eight  causes  for  the  twenty  years  (1895-1914)  in  the  cities  and  towns 
included  in  this  report  (about  nine-tenths  of  the  total  population  of 
the  State)  was  as  follows:  — 

Combined  Death-rate  from  Eight  Principal  Infective  Diseases. 


Year. 


1895, 
1896, 
1897. 
1898, 
1899, 
1900, 
1901, 
1902, 
1903, 
1904, 


Combined 

Death-rate  per 

10,000. 


46.4 

,  1905 

46.8 

!  1906 

39.7 

,  ^9«' 

36.3 

1908 

35.2 

1909 

40.7 

1910 

33.5 

1911 

30.9 

1912 

30.7 

1913 

27.0 

1914 

Year. 


Combined 

Death-rate  per 

10,000. 


28.0 
27.9 

27.8 
28.5 
27  1 
26.1 
22  5 
19'9 
2-3 
22.6 
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The  death-rate  from  consumption,  10. GO,  varied  but  slightly  from 
that  of  1913  when  it  was  lower  than  in  any  year  of  record,  being  10.37, 
as  against  10.72  in  1912,  11.11  in  1911  and  12.60  in  1910. 

The  seasonal  table  which  appeared  in  the  earlier  reports,  presenting 
the  deaths  by  months  for  each  city  and  town  and  for  the  whole  State, 
is  omitted  in  the  present  report,  since  the  details  presented  in  this 
table  are  not  of  essential  value.  Its  chief  value  consisted  in  the  col- 
umn of  total  figures  for  the  State,  which  is  retained  essentially  in  the 
table  on  page  629. 

The  table  of  percentages  of  total  mortality  shown  in  Table  IV.  acts 
in  a  measure  as  a  check  or  control  in  case  of  erroneous  estimates  of 
population. 

The  changes  in  the  death-rate  from  consumption,  typhoid  fever  and 
puerperal  fever  (see  child-birth  in  report  of  1896,  page  804)  were  quite 
fully  treated  in  the  report  of  1896.  To  these  may  be  added  the  later 
comments  on  the  changes  in  the  death-rate  from  diphtheria,  which  ap- 
pear in  the  figures  of  the  past  twenty  years. 

The  following  preventable  causes  of  death  —  consumption,  measles, 
scarlet  fever,  diphtheria,  whooping  cough,  typhoid  fever,  puerperal 
fever  and  diarrhoea  and  enteritis  under  two  —  together  constituted  27.2 
per  cent,  of  the  total  mortality  in  1894,  but  had  fallen  off  to  24.2,  24.2, 
21.9,  21.1,  20.4,  22.3,  19.9,  19,  19,  17.5,  16.7,  16.8,  15.9,  17.4,  17.0, 
16.3,  14.7,  13.6,  15.3  and  15.4  in  the  twenty  succeeding  years;  while 
the  principal  acute  lung  diseases,  diseases  of  the  heart,  brain,  kidneys, 
cancer,  suicide  and  accident  had  increased  from  35.7  per  cent,  of  the 
total  mortality  to  36.9,  36.9,  38.5,  39.2,  40.2,  38.6,  40.1,  42.7,  43,  45.7, 
46.6,  45.6,  46.3,  46.7,  47.5,  50.3,  49.4,  52.5,  53.7  and  51.2  in  the  same 
years. 

These  all  combined  constituted  the  greater  part  of  the  total  mortal- 
ity in  each  of  the  twenty-one  years  1894-1914,  and  of  the  diseases 
specified  in  the  table  entitled  the  "  Balance  of  Mortality,"  in  the 
annual  report  of  1896,  page  812. 
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Table  I. 

Population  of  Cities  and  Large  Towns,  estimated  for  1914- 


Reporting  Cities  axd  To-n-xs.        Population, 

Reportixg  Cities  and  Towns. 

Population, 
1914. 

Abington, 5,601 

Greenfield, 

;          12,123 

Adams,     . 

13,022 

Haverhill, 

48,211 

Amesburj", 

8,545 

Hingham, 

5,199 

Amherst, 

1            5,472 

Holyoke,  . 

58,578 

Andover, 

!            7,839 

Hudson,  . 

j            6,682 

Arlington, 

14,125 

Ipswich,    . 

!            6,063 

Athol, 

1            9,562 

Lawrence, 

i          88,394 

Attleboro, 

i           17,763 

Leominster, 

;           17,440 

Belmont,  . 

7,516 

Lexington, 

:          5,388 

Beverly,    . 

21,978 

Lowell,      . 

i         107,102 

Blackstone, 

5,681 

Ludlow,    . 

5.968 

Boston,     . 

714,775 

LjTin, 

i          93,890 

Braintree, 

9,072 

Maiden,    . 

1          47,680 

Bridge  water, 

8,586 

Mansfield, 

j            5,647 

Brockton, 

- 

!          60,930 

Marblehead, 

1            7,532 

Brookline, 

31,620 

1 

Marlborough, 

15,031 

Cambridge, 

i        106,883 

Ma>Tiard, 

j            6,696 

Canton,    . 

!            5,445 

Medford,  . 

'          28,739 

Chelmsford, 

5,140 

Melrose,    . 

16,611 

Chelsea,    . 

40,986 

Methuen, 

'.          13,468 

Chicopee, 

29,007 

1 

Middleborough 

8,502 

j 

Clinton,    . 

12,828 

Milford,     . 

j          13,523 

Concord,  . 

6,605      i 

Milton,      . 

8,472 

Danvers,  . 

10,815      ' 

Montague, 

7,712 

Dedham, 

10,664 

Natick,     . 

10,684 

Easthampton, 

9.542 

Xeedham, 

6,210 

Easton, 

5,045 

New  Bedford, 

106,900 

Everett,    . 

!          36,804 

1 

Newburj-port, 

15,185 

Fairhaven, 

1            5,994 

Newton,  . 

42,304 

Fall  River, 

126,419 

North  Adams, 

22,073 

Fitchbnrg, 

39,858 

Northampton, 

20,963 

Framingham, 

15,136      j 

North  Andover, 

5,859 

Franklin, 

6,305      j 

North  Attleborough 

9,286 

Gardner,  . 

15,869 

Northbridge,    . 

8,877 

Gloucester, 

24,175 

Norwood, 

10,378 

Great  Banington, 

i            6,474 

Orange,     . 

5,354 
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Table  I. — Concluded. 


Reporting  Cities  and  Towns. 

Population, 
1914. 

Reporting  Cities  and  Towns. 

Population, 
1914. 

Palmer 

Peabody, 

Pittsfield, 

Plymouth, 

Quincy, 

Reading 

Revere 

Rockland, 

Salem, 

Saugus, 

Somerville 

Southbridge, 

South  Hadley,          .... 

Spencer, 

Springfield 

Stoneham 

Stoughton 

Swampscott, 

9,286 

17,961 

37,865 

12,685 

38,804 

6,600 

23,721 

7,028 

41,000 

9,641 

84,425 

13,880 

5,110 

5,908 

99,468 

7,396 

6,804 

7,120 

35,195 

Wakefield 

Walpole 

Waltham 

Ware 

Watertown 

Webster, 

Wellesley, 

Westborough, 

Westfield 

West  Springfield,      .... 

Weymouth 

Whitman, 

Williamstown,           .... 

Winchendon, 

Winchester, 

Winthrop, 

Woburn, 

Worcester,     * 

Total, 

12,462 
5,360 
29,604 
9,216 
13,507 
12,205 
6,237 
5,856 
17,872 
10,900 
13,719 
7,412 
3,926 
5,854 
9,316 
11,756 
16,132 
157,290 

Taunton, 

3,179,326 
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Eighth  Annual  Eeport  of  State  Inspectors  of 
Health  of  Massachusetts. 


Chapter  792  of  the  Acts  of  1914,  passed  by  the  Legislature  and 
approved  by  the  Governor  on  July  7,  1914,  provided  for  the  organ- 
ization of  a  State  Department  of  Health,  and  section  5  of  said  chap- 
ter, relating  to  the  appointment  of  district  health  officers,  reads  as 
follows:  — 

Acts  of  1914,  Chapter  792. 

Section  5.  The  commissioner  of  health,  with  the  approval  of  the  public 
health  coimcil  shall,  from  time  to  time,  divide  the  state  into  eight  health  districts 
and  shall  appoint  and  may  remove  a  district  health  officer  for  each  district,  with 
the  approval  of  the  pubUc  health  council,  at  a  compensation,  subject  to  the  ap- 
proval of  the  governor  and  council,  not  exceeding  thirty-five  hundred  dollars  a 
year.  The  district  health  officers  shall  not  engage  in  any  other  occupation  and 
shall  give  their  entire  time  to  the  performance  of  their  duties.  The  commis- 
sioner of  health  may,  from  time  to  time,  order  two  or  more  of  said  district  health 
officers  to  work  in  one  district  in  order  to  study,  suppress  or  prevent  disease. 
Each  district  health  officer  shall  have  all  the  powers  and  perform  the  duties  now 
provided  by  law  for  inspectors  of  health  and  further  shall,  under  the  direction  of 
the  commissioner  of  health,  perform  such  duties  as  may  be  prescribed  by,  and 
shall  act  as  the  representative  of  the  commissioner  of  health  and  under  his 
directors  shall  secure  the  enforcement  within  his  district  of  the  public  health 
laws  and  regulations.  Said  district  health  officers  shall  be  graduates  of  an  in- 
corporated medical  school  admitted  to  practice  in  the  commonwealth,  or  shall 
have  had  at  least  five  years'  experience  in  pubUc  health  duties  and  sanitary 
science. 

So  far  as  the  work  of  the  State  Inspectors  of  Health  was  concerned, 
no  changes  were  made  during  the  year,  and  the  work  was  carried  on 
as  usual. 

The  work  of  a  State  inspector  of  health  consists  in  — 

Gathering  information  respecting  the  sanitary  condition  of  his  district  and 
concerning  all  influences  dangerous  to  the  public  health  or  threatening  to  affect 
same. 

Gathering  all  information  possible  concerning  the  prevalence  of  tuberculosis 
and  other  diseases  dangerous  to  the  pubhc  health  within  his  district. 

Disseminating  knowledge  as  to  the  best  methods  of  preventing  the  spread 
of  such  diseases,  and  in  taking  such  steps  for  their  prevention  as  may  be  deemed 
advisable  after  consultation  with  the  Department. 
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Rendering  assistance  in  carrying  out  the  laws  relating  to  the  establishing 
and  maintaining  of  isolation  and  tuberculosis  hospitals  and  the  estabUshing 
of  tuberculosis  dispensaries. 

Inspecting  police  stations,  lockups,  houses  of  detention,  jails,  houses  of  correc- 
tion and  reformatories. 

Inspecting  hospitals,  sanatoria,  asylums,  homes,  prisons  and  dispensaries, 
both  public  and  private,  and  caring  for  diseases  dangerous  to  the  pubhc  health. 

Performing  such  other  duties  as  the  Department  from  time  to  time  requests. 


WORK  WITH  LOCAL  BOARDS  OF  HEALTH. 

Conferences  with  local  boards  of  health  have  been  numerous  during 
the  year.  Much  of  this  work  cannot  be  satisfactorily  recorded,  for, 
aside  from  the  formal  conferences  with  a  local  board,  it  consists  of  a 
chance  call  and  conversation  with  a  representative  or  member  of  a 
board  here,  or  a  simple  inquiry  and  comment  there,  —  things  in 
themselves,  perhaps,  of  no  great  consequence.  But  the  indirect 
effect  of  such  work,  —  the  knowledge  that  some  one  is  interested  in 
and  keeping  in  touch  with  local  conditions,  —  has  a  very  real  and  stim- 
ulating result  which  cannot  be  expressed  in  figures. 

The  subjects  at  such  formal  and  informal  conferences  have  included 
matters  relating  to  communicable  diseases,  —  quarantine,  isolation 
and  disinfection,  —  tuberculosis  work,  protection  of  milk  supplies,  the 
hiring  of  health  nurses,  the  abatement  of  nuisances,  the  keeping  of 
records  and  the  improvement  of  sanitary  conditions. 

From  the  foregoing,  as  may  be  readily  understood,  the  duties  of 
the  State  Inspectors  of  Health  bring  them  much  in  coijtact  with  local 
boards  of  health,  and  at  this  point  lies  one  of  the  great  problems 
in  health  work  in  Massachusetts. 

The  local  boards  of  health  are  frequently  changed  from  year  to 
year,  especially  in  many  of  the  smaller  towns  where  the  selectmen 
act  as  boards  of  health.  In  cities  where  there  is  a  well-organized 
department  of  health  with  subordinate  officials  continuing  in  office 
this  does  not  so  much  matter,  but  in  smaller  communities  where 
health  problems  occur,  sometimes  at  long  intervals,  it  will  happen 
that  no  one  connected  with  the  board  has  any  experience  or  knowl- 
edge, even,  regarding  health  matters.  By  the  time  a  given  board 
has  acquired  some  knowledge  of  health  work  an  election  brings 
changes  and  it  is  necessary  to  begin  all  over  again. 

Further,  in  many  small  towns,  in  an  emergency  the  officers  are 
reluctant  to  proceed  against  the  interests  or  convenience  of  their 
friends  and  acquaintances. 

In  case  there  is  a  physician  on  the  board  the  situation  is  not  always 
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much  better,  because  the  salary  of  the  members  of  the  board  is  usually 
nominal  or  none  at  all,  and  the  physician  is  dependent  upon  the  com- 
munity for  his  livelihood,  and  hence  he  hesitates  to  estrange  his 
patients. 

Were  there  provision  for  full-time  local  district  health  officers,  like 
the  district  school  superintendents,  much  more  could  be  accomplished 
in  health  work  in  rural  districts. 

MEETINGS. 

Upon  invitation  the  State  Inspectors  of  Health  have  spoken  upon 
health  topics  at  meetings  of  school  teachers,  parent-teachers  organ- 
izations, women's  clubs  and  similar  gatherings. 

In  the  Southern  Bay  and  Cape  district  an  active  organization  of 
local  boards  of  health  has  held  several  meetings. 

COMMUNICABLE  DISEASES. 

In  February,  1914,  the  State  Board  of  Health,  under  authority 
contained  in  the  Revised  Laws,  made  a  rule  regarding  the  immediate 
report  to  the  Board  of  all  cases  of  typhoid  fever,  scarlet  fever  and 
diphtheria,  on  dairy  farms,  etc.,  announcement  of  which  was  sent  to 
all  physicians  in  the  State,  as  follows :  — 

Notification  of  Contagious  Disease  due  to  Milk. 
To  the  Medical  Profession  of  Massachusetts. 

Your  attention  is  called  herewith  to  a  very  important  obligation  imposed 
upon  you  by  the  State  Board  of  Health  at  its  regular  meeting  held  Feb.  5,  1914. 

Section  8  of  chapter  75  of  the  Revised  Laws,  as  amended  by  chapter  670  of 
the  Acts  of  the  year  1913,  reads  as  follows:  — 

Section  8.  If  smallpox  or  any  other  contagious  or  infectious  disease  declared  by  the 
state  board  of  health  to  be  dangerous  to  the  public  health  exists  or  is  likely  to  exist  in 
any  place  within  the  commonwealth,  the  state  board  shall  make  an  investigation  thereof 
and  of  the  means  of  preventing  the  spread  of  the  disease,  and  shall  consult  thereon  wdth 
the  local  authorities.  It  shall  have  co-ordinate  powers  as  a  board  of  health,  in  every 
citj^  and  town,  with  the  board  of  health  thereof,  or  with  the  mayor  and  aldermen  of  a 
city  or  the  selectmen  of  a  town  in  which  there  is  no  such  board.  It  may  require  the  officers 
in  charge  of  any  city  or  state  institution,  charitable  institution,  public  or  private  hospital, 
dispensary  or  lying-in  hospital,  or  any  local  boards  of  health  or  the  physicians  in  any 
city  or  town  to  give  notice  of  cases  of  any  disease  declared  by  the  state  board  of  health 
to  be  dangerous  to  the  public  health.  Such  notice  shall  be  given  either  in  the  manner 
prescribed  in  sections  forty-nine,  fifty  and  fifty-two  of  chapter  seventy-five  of  the  Revised 
Laws,  as  amended  by  chapter  four  hundred  and  eighty  of  the  acts  of  the  year  nineteen 
hundred  and  seven,  or  in  such  other  manner  as  the  state  board  of  health  may  deem  advis- 
able. If  any  such  officer,  board  or  physician  refuses  or  neglects  to  give  such  notice,  he  or 
they  shall  forfeit  not  less  than  fifty  nor  more  than  two  hundred  dollars  for  each  offence. 
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Acting  under  the  provisions  of  this  section,  the  State  Board  of  Health,  at  a 
meeting  held  Feb.  5,  1914,  voted  that,  beginning  March  1,  1914,  it  shall  be  the 
duty  of  the  officers  in  charge  of  any  city  or  State  institution,  charitable  insti- 
tution, pubUc  or  private  hospital,  dispensary  or  Ijong-in  hospital,  or  any  local 
board  of  health  or  any  phj^sician  in  any  city  or  to-wn  to  give  immediate  notice 
(preferably  by  telephone  or  telegram,  "collect")  to  the  State  Board  of  Health, 
Hoom  145,  State  House,  Boston,  Mass.,  in  every  case  coming  to  their  notice 
in  which  typhoid  fever,  diphtheria  or  scarlet  fever  has  occurred  in  the  house- 
hold of  any  person  engaged  in  the  production,  transportation  or  distribution 
of  milk  for  pubhc  sale;  and  in  every  case  coming  to  their  notice  in  which  tj^jhoid 
fever,  diphtheria  or  scarlet  fever  has  been  due,  or  presumably  has  been  due, 
to  the  consumption  of  milk  infected  with  material  derived  from  persons  infected 
with  said  diseases. 

If  you  vn\l  make  every  effort  to  carry  out  the  provisions  of  these  regulations, 
the  State  Board  of  Health  will  be  enabled,  in  many  instances,  to  take  such  early 
and  appropriate  action  as  to  ehminate,  to  a  considerable  extent  at  least,  epidemics 
of  the  above-mentioned  diseases  due  to  the  contamination  of  milk  supphes. 

Trusting  that  we  shall  have  j^our  hearty  co-operation  in  this  matter,  I  am. 

Yours  very  truly, 

Mark  W.  Richardson,  M.D., 
Secretary  of  State  Board  of  Health. 

March  1,  1914. 

On  Sept.  22,  1914,  the  following  amended  list  of  diseases  dangerous 
to  the  public  health  was  announced,  so  that  the  list  of  reportable 
diseases  is  now  as  shown  in  the  following  circular:  — 


Diseases  Dangerous  to  the  Public  Health. 
The  following  is  an  amended  hst  of  diseases  declared  bj'  the  State  Depart- 
ment of  Health  to  be  reportable  under  the  provisions  of  sections  49,  50  and  52 
of  chapter  75  of  the  Revised  Laws,  as  amended  by  chapter  480  of  the  Acts  of 
1907.  Householders  and  physicians  must  now  give  immediate  notice,  the 
latter  in  writing  over  their  own  signatures,  to  the  local  board  of  health  of  all 
cases  of  — 


Actinomycosis. 

Anterior  poliomyelitis. 

Anthrax. 

Asiatic  cholera. 

Chicken  pox. 

Diphtheria. 

Dog  bite  (requiring  anti- 

rabic  treatment). 
Dj'sentery:  — 

(a)  Amoebic. 

(6)  Bacillary. 
Epidemic     cerebro-spinal 

meningitis. 
German  measles. 


Glanders. 

Hookworm  disease. 
Infectious  diseases  of  the 
eye:  — 
(a)  Ophthalmia  neona- 
torum. 
(6)   Suppurative      con- 
junctivitis, 
(c)   Trachoma. 
Leprosy. 
Malaria. 
Measles. 
Mumps. 


Pellagra. 

Plague. 

Rabies. 

Scarlet  fever. 

Septic  sore  throat. 

Smallpox. 

Tetanus. 

Trichinosis. 

Tuberculosis  (all  forms). 

Typhoid  fever. 

Typhus  fever. 

Whooping  cough. 

Yellow  fever. 
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Cases  of  the  above  diseases  must  be  reported  by  the  local  board  of  health, 
with  the  name^  and  addresses  of  the  patients,  to  the  State  Department  of  Health 
within  twenty-fom"  hours. 

As  heretofore,  the  State  Inspectors  of  Health  have  devoted  much 
attention  to  efforts  for  the  control  and  the  prevention  of  outbreaks 
of  communicable  diseases. 

By  means  of  the  double  post  cards  used  by  local  boards  for  report- 
ing cases  of  diseases  dangerous  to  the  public  health  to  the  State  Board 
of  Health,  described  in  a  p^e^-ious  report,  the  inspectors  receive 
prompt  knowledge  of  all  cases  so  reported  within  their  respective 
districts. 

Upon  receiving  such  notice  of  sickness  in  a  given  community,  espe- 
cially if  such  cases  have  not  been  present  in  that  locality  for  an 
appreciable  interval,  inquiry  is  made  immediately  regarding  the  matter, 
with  a  view  to  determining  the  source  of  infection  and  learning  what 
has  been  or  may  be  done  to  prevent  the  further  spread  of  the  disease. 
^Yheneve^  it  is.  requested,  or  when  necessary,  advice  and  assistance 
are  given  as  to  measures  for  the  control  of  the  disease. 

For  many  years  the  opinion  prevailed  with  regard  to  sickness  that 
there  were  but  two  parties  at  interest,  —  the  patient  and  his  house- 
hold, and  the  physician  in  attendance  upon  the  patient.  The  con- 
duct and  management  of  the  case  concerned  no  one  else.  More 
recently,  however,  has  come  the  growing  recognition  that  there  is  a 
third  party  at  interest  —  the  public,  the  community  as  a  whole  — 
whose  interest  may  and  frequently  does  outweigh  that  of  the  others 
concerned,  so  far  as  it  relates  to  the  class  of  diseases  termed  com- 
municable. 

Indeed,  it  is  being  recognized  more  and  more  that  the  physician  is 
assuming  a  most  serious  responsibility  who  fails  to  report  all  such 
cases  promptly,  or  who  neglects  to  take  every  possible  preventive 
measure  in  doubtful  cases  where  neglect  to  do  so  involves  others. 

During  the  year  many  cases  of  disease  or  outbreaks  of  disease 
have  been  investigated  in  detail  by  the  State  Inspectors  of  Health. 

Additional  comments  and  illustrative  instances  of  stich  investiga- 
tions will  be  found  in  the  following  pages  under  the  different  diseases 
as  mentioned. 

Anterior  Poliomyelitis. 

Between  Nov.   1,   1913,  and  Xov.  1,  1914,  193  cases  of  this  disease 

were   investigated.      Reports   of   each   case   were   submitted   in   detail. 

The  cases   were    scattered,   with  no  large    outbreak    anywhere.      The 

southern  Connecticut  valley  had  but  IS  cases  this  year,  where,  accord- 


676  STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 

ing    to    the    two-year    periodicity    sometimes    observed,    many    more 
might  have  been  expected. 

Nothing  new  as  bearing  on  the  cause  of  the  disease,  or  the  manner 
of  its  spread,  was  noted  in  the  investigations. 

Diphtheria, 

Many  cases  of  diphtheria  have  been  investigated  throughout  the 
year.  Cases  of  this  disease  have  been  found  on  dairy  farms,  but 
with  reasonable  precautions  no  outbreaks  of  consequence  have  oc- 
curred from  this  source.  Such  instances  have  been  noted  in  Leomin- 
ster, Ashby,  Dalton,  Springfield,  Granby,  Littleton  and  Hadley.  The 
following  instances  are  illustrative  of  investigations  made:  — 

Groton  —  Showing  Need  of  Care  in  Administration  of  Antitoxin  for 
Immunizing  Purposes.  —  The  importance  of  ascertaining  the  personal 
history  of  an  individual  before  the  administration  of  antitoxin  is 
shown  by  the  experience  at  a  large  private  school  in  Groton  where 
antitoxin  was  given  for  immunizing  purposes  in  the  school  following 
the  appearance  of  several  cases  of  diphtheria  among  the  pupils. 
About  the  one  hundred  and  fifteenth  boy  was  given  the  usual  dose  — 
750  units  —  and  died  almost  immediately  from  asphyxiation.  Sub- 
sequently a  history  of  asthma  was  obtained,  and  at  an  autopsy  an 
enlarged  thymus  was  found.  The  boy  was  a  large,  healthy  looking 
fellow,  fourteen  years  of  age. 

Holyoke  —  Probable  Carrier  Infectioji.  —  During  the  late  summer  and 
fall  29  cases  of  diphtheria  were  reported  to  the  Holyoke  board  of 
health.  Twenty  households  were  involved,  10  of  them  living  in 
apartment  houses.  Three  cases  were  fatal.  The  outbreak  reached 
its  culmination  in  October,  when  17  cases  were  reported.  To  a  con- 
siderable extent  the  cases  were  centered  about  the  Springdale  School, 
where  19  pupils  were  affected,  14  being  out  with  the  disease  at  the 
same  time.  Contact  with  an  unrecognized  diphtheria  bacillus  carrier 
was  undoubtedly  responsible  for  the  occurrence  of  the  cases  among 
the  school  children. 

Pittsfield  —  Carrier  or  Mild,  Unrecognized  Cases  res.ponsible.  —  In 
May,  1914,  there  was  an  outbreak  of  diphtheria  in  connection  with 
the  Dawes  School.  The  source  of  infection  was  probably  an  unrec- 
ognized case  of  diphtheria  in  a  pupil  who  had  been  absent  from  school 
because  of  a  sore  throat.  There  was  no  medical  attention,  and  the 
child  returned  to  school  without  a  permit  from  the  school  physician 
or  the  local  board  of  health.     Then  followed  other  cases. 

The  outbreak  was  quickly  controlled  by  taking  cultures  from  the 
throats   of   all   pupils   in  the  schoolrooms  concerned.     This  procedure 
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resulted  in  the  finding  of  three  undetected  cases  which  were  imme- 
diately excluded  from  school.  School  physicians  made  daily  inspec- 
tions for  a  short  time,  and  the  outbreak  promptly  subsided. 

Pepperell  —  Mistaken  Diagnosis  Cause  of  Other  Cases.  —  A  house- 
hold group  of  four  cases  was  investigated.  The  first  case  concerned 
a  child  recently  returned  from  a  Boston  hospital  where  it  had  under- 
gone an  operation  for  removal  of  tonsils  and  adenoids,  and  the  throat 
condition  was  regarded  as  a  sepsis  following  the  operation.  The 
later  cases,  clinically  well  marked,  led  to  a  recognition  of  the  nature 
of  the  disease;  antitoxin  was  advised  and  given,  proper  quarantine 
was  enforced,  and  no  further  cases  followed. 

Waltha7n  —  Probable  Carrier  Infection.  —  In  September,  1914,  within 
six  days  there  occurred  8  cases  of  diphtheria,  all  in  the  same  neigh- 
borhood, and  all  associated,  directly  or  indirectly,  with  the  same 
school.     This  is  another  instance  of  probable  carrier  infection. 

Measles. 

While  measles  have  prevailed  throughout  the  year,  there  were  no 
extensive  outbreaks  of  this  disease.  In  some  instances  investigations 
were  made  by  the  inspectors,  but  without  marked  practical  result. 
The  quarantine  of  cases  and  exclusion  from  school  have  been  inef- 
fective in  controlling  the  spread  of  the  disease. 

In  one  or  two  communities  the  practice  of  sending  home  all  chil- 
dren who  have  never  had  measles  on  the  ninth  day  after  exposure  to 
the  first  case,  and  keeping  such  children  at  home  for  one  week,  ap- 
peared to  reduce  largely  the  third  crop  of  cases,  since  pupils  who 
contracted  infection  from  the  first  case  became  ill  at  home  and  prob- 
ably infected  in  turn  a  smaller  number  than  if  they  had  been  in 
school. 

The  great  difficulty  in  controlling  the  disease  lies,  of  course,  in  the 
fact  that  the  disease  is  communicable  before  the  nature  of  the  illness 
is  recognized,  and  the  further  fact  that  the  disease  is  very  lightly 
regarded  by  the  public,  and  even  by  many  physicians.  For  this 
reason  many  cases  are  reported  late  in  the  disease,  or  not  at  all. 

The  chief  problem  is  to  spread  the  knowledge  that  measles  is  not  a 
trivial  sickness,  but  that  it  is  a  dangerous  disease  which  frequently 
leads  to  serious  results,  so  that  people  themselves  will  seek  to  avoid 
it,  rather  than  to  feel,  as  it  is  so  often  expressed,  that  "the  children 
may  as  well  have  it  now  as  any  time." 
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Ophthalmia  Xeoxatorum. 
Early  in  1911  the  State  Inspectors  of  Health  began  the  routine 
investigation  of  all  cases  of  this  disease  reported  outside  of  Boston. 
The  extent  to  which  the  report  of  cases  has  been  stimulated  through 
this  work,  the  rapid  increase  in  the  work  of  investigation,  and  the 
gratifying  decrease  in  blindness  or  impaired  vision  following  upon 
this  work,  are  shown  in  the  following  table  and  chart:  — 


Yeae. 


investigated. 


Blindness  or 
Impaired  Vision. 


1911, 
1912, 
1913, 
1914, 


323 
573 

896 

l,4oo-^ 


22,  or  3.8  per  cent,  per  100. 
15,  or  1.7  i>er  cent,  per  100. 
12,  or  O.So  per  cent,  per  100. 


An  increased  willingness  on  the  part  of  physicians  to  report  cases 
of  ophthalmia  neonatorum  is  noted  by  the  inspectors,  as  well  as  a 
diminishing  proportion  of  severe  cases. 

In  many  cities  the  local  board  of  health  sends  a  nurse  or  other 
representative  to  investigate  personally  each  case.  One  inspector 
reports  that  every  city  in  his  district  follows  this  practice. 

The  use  of  the  nitrate  of  silver  solution  furnished  physicians  for 
preventive  purposes  tends  to  become  more  general.  In  some  instances 
the  use  of  the  solution  is  held  responsible  for  a  mild  degree  of  con- 
junctival disturbance,  which  quickly  subsides. 

It  is  interesting  to  note,  also,  that  the  number  of  cases  receiving 
hospital  treatment  is  growing.  In  two  districts  approximately  50  per 
cent,  of  the  cases  were  so  treated.  The  number  of  cases  seen  by  a 
competent  oculist  is  also  rapidly  gaining.  One  or  two  cities  employ 
an  oculist  at  a  fixed  salary  to  care  for  all  such  cases. 

In  a  number  of  cities  it  is  the  custom  to  send  to  mothers  of  new- 
born babies,  as  the  local  board  of  health  receives  copies  of  birth 
returns  from  the  city  clerk,  a  leaflet  giving  information  as  to  the 
importance  of  proper  care  of  sore  eyes  in  infants.  Through  this 
means,  and  from  the  printing  of  the  law  regarding  the  report  of 
these  cases  on  the  back  of  birth  returns,  reports  have  been  made  by 
parents,  in  a  number  of  instances,  which  otherwise  might  have  es- 
caped attention. 

Section  49,  chapter  75  of  the  Revised  Laws,  as  subsequently 
amended,  was  further  amended  by  chapter  177,  Acts  of  1914,  so  as 


DIAGRAM    SHOWING 

CASES  OF  OPHTHALMIA   INVESTIGATED 
CASES  OF  BLINDNESS    AND   VERY 


1500^ 


SERIOUSLY      IMPAIRED 


VISION  ^^-z 
SOX 


1910 


912 

YEARS 


1913 


1914 


No.  34.]  STATE  INSPECTORS  OF  HEALTH.  679 

to  make  it  incumbent  upon  boards  of  health  that  they  should  employ 
an  oculist  and  a  trained  nurse,  so  far  as  possible,  in  the  prevention  of 
blindness  in  cases  of  ophthalmia  neonatorum;  the  amended  section 
reads  as  follows:  — 

Section  49.  A  householder  who  knows  that  a  person  in  his  family  or  house 
is  sick  of  smallpox,  diphtheria,  scarlet  fever  or  any  other  infectious  or  contagious 
disease  declared  by  the  state  board  of  health  to  be  dangerous  to  the  public 
health  shall  forthwith  give  notice  thereof  to  the  board  of  health  of  the  city  or 
town  in  which  he  dwells.  Upon  the  death,  recovery  or  removal  of  such  person, 
the  householder  shall  disinfect  to  the  satisfaction  of  the  board  such  rooms  of  his 
house  and  articles  therein  as,  in  the  opinion  of  the  board,  have  been  exposed 
to  infection  or  contagion.  Should  one  or  both  eyes  of  an  infant  become  inflamed, 
swollen  and  red,  and  show  an  unnatural  discharge  at  any  time  within  two  weeks 
after  its  birth,  it  shall  be  the  duty  of  the  nurse,  relative  or  other  attendant 
having  charge  of  such  infant  to  report  in  writing  within  six  hours  thereafter, 
to  the  board  of  health  of  the  city  or  town  in  wliich  the  parents  of  the  infant 
reside,  the  fact  that  such  inflammation,  sweUing  and  redness  of  the  ej^es  and 
unnatural  discharge  exist.  On  receipt  of  such  report,  or  of  notice  of  the  same 
sjinptoms  given  by  a  physician  as  provided  by  the  following  section,  the  board 
of  health  shall  take  such  immediate  action  as  it  may  deem  necessary,  including, 
so  far  as  may  be  possible,  consultation  with  an  ocuhst  and  the  employment  of 
a  trained  nurse,  in  order  that  bhndness  may  be  prevented.  Whoever  \dolates 
the  pro\dsions  of  this  section  shall  be  punished  bj'^  a  fine  of  not  more  than  one 
hundred  dollars.  But  the  board  of  health  of  a  city  or  town  may  in  its  discretion, 
disinfect  or  fumigate  all  such  premises  as  in  the  opinion  of  the  board  have  been 
exposed  to  any  infectious  or  contagious  disease,  at  the  expense  of  the  city  or 
town,  and  may  employ  any  proper  and  competent  person  or  corporation  for  the 
purpose  of  such  disinfecting  or  fumigating.    [Approved  March  16,  1914. 

Typical  Cases  of  Blindness. 

An  infant  born  Dec.  19,  1913,  showed  disturbance  of  the  eyes  on 
the  26th  or  29th  of  December,  evidence  being  somewhat  conflicting. 
There  was  delay  in  securing  hospital  treatment  until  January  2,  at 
which  time  the  cornese  were  sloughing.  The  physician  in  charge  of 
the  case  apparently  lacked  training  in  a  medical  school,  being  regis- 
tered by  reason  of  his  years  of  practice. 

An  infant  born  Jan.  1,  1914,  showed  symptoms  of  eye  trouble  on 
January  3.  There  was  a  delay  of  four  days  in  reporting  the  case. 
The  agent  of  the  local  board  of  health  found  difficulty  in  persuading 
the  physician,  and  there  was  a  further  delay  of  two  days  in  securing 
admission  of  the  child  into  the  hospital.  The  vision  was  already 
destroyed. 

On  April  17  an  infant  was  born  under  the  care  of  a  midwife.     The 
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birth  was  not  returned  according  to  the  law.  The  disturbance  of  the 
eves  which  appeared  on  the  third  day  was  not  reported.  The  midwife 
treated  the  condition  with  "drops."  On  May  11  the  child  was  brought 
to  the  Eye  and  Ear  Infirmary  by  its  parents,  after  a  three-weeks 
delay  in  securing  expert  care.  The  child  was  almost  blind.  The  mid- 
wife was  prosecuted,  convicted  and  the  case  was  placed  on  file  on 
condition  that  the  midwife  give  up  all  such  work  in  the  future. 

An  infant  born  April  20,  1914,  attended  by  the  chairman  of  the 
local  board  of  health,  and  cared  for  by  two  untrained  nurses  without 
sufficient  expert  supervision,  became  practically  blind. 

An  infant  born  Jan.  6,  1914,  also  attended  by  the  chairman  of  the 
local  board  of  health,  who  failed  to  report  the  case  to  the  agent  of 
the  board  before  leaving  for  a  few  days'  vacation,  developed  partial 
blindness. 

An  infant  born  Sept.  11,  1914,  became  blind.  It  seemed  probable 
that  blindness  was  due  to  an  over-use  of  some  caustic,  possibly  a 
nitrate  of  silver  solution. 

The  Control  of  Ophthalmia  Neonatorum} 
Definition. — Ophthalmia  neonatorum,  or  inflammation  of  the  eyes 
of  the  new-born,  includes  all  the  inflammatory  conditions  of  the  con- 
junctiva that  occur  shortly  after  birth,  usually  before  the  end  of  the 
first  month.  Although  in  the  majority  of  instances  severe  conjuncti- 
vitis of  the  new-born  is  of  gonorrheal  origin,  such  is  not  necessarily  the 
case.  The  inflammation  may  be  due  to  any  of  a  number  of  difl'erent 
micro-organisms  and  even  when  not  of  gonorrheal  origin  may  cause 
serious  results. 

Sources  of  Infection.  —  Infection  of  the  eyes,  in  the  vast  majority  of 
instances,  occurs  during  the  process  of  birth,  and  is  due  to  previous 
infection  of  the  parturient  canal  of  the  mother.  Infection  subsequent 
to  birth,  however,  is  possible. 

The  Problem.  —  The  prevention  of  the  disastrous  results  often  result- 
ing from  ophthalmia  neonatorum  must  begin,  necessarily,  with  the 
consideration  of  the  health  of  the  parents.  Many  family  physicians 
will  know  in  advance  the  possible  complications  which  may  arise  at 
the  births  of  the  children,  and  will,  therefore,  be  prepared  to  care  for 
the  babies'  eyes  immediately  after  birth,  and  use  such  prophylactic 
measures  as  have  proved  of  value  in  the  prevention  of  the  inflamma- 
tion of  the  eyes.  Disease  in  parents  is,  however,  oftentimes  concealed 
or  diflBcult  of  diagnosis,  so  that  physicians  must  consider  whether  an 

1  Reprinted  from  the  Public  Health  Bulletin  of  the  Massachusetts  State  Department  of  Health, 
September,  1914. 
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adequate  system  of  prophylaxis  shall  require  that  all  children,  irre- 
spective of  family  history,  are  to  be  regarded  as  possibly  exposed  to  the 
infection.  Experience  in  lying-in  hospitals  has  shown  that  the  uni- 
versal use  of  prophylactics  has,  in  these  institutions,  practically 
stamped  out  this  disease. 

In  order  to  prevent  the  disastrous  results  which  often  follow  the  in- 
fection of  the  eyes  of  the  new-born,  there  must  be  active  co-operation 
on  the  part  of  the  attending  physician,  the  local  board  of  health  and 
the  State  health  authorities,  each  one  having  its  own  special  duties  in 
the  matter. 

The  Duties  of  the  Attending  Physician.  —  1.  The  physician  should 
use  the  prophylactic  at  the  birth  of  the  child.  It  is  to  be  used  as  fol- 
lows: after  washing  the  lids  and  adjacent  tissues,  drop  into  each  eye 
of  every  new-born  baby,  immediately  after  birth,  a  single  drop  of  a  1 
per  cent,  solution  of  nitrate  of  silver.  This  solution,  in  a  dropper- 
container,  may  be  obtained,  free  of  charge,  from  the  State  Depart- 
ment of  Health,  through  the  local  board  of  health  or  its  agent.  In 
place  of  the  nitrate  of  silver  solution  a  few  drops  of  a  25  per  cent, 
solution  of  argyrol,  or  a  5  per  cent,  solutioti  of  protargol,  may  be  used, 
but  a  solution  of  these  latter  preparations  must  be  freshly  prepared, 
whereas  the  nitrate  of  silver  solution  holds  its  strength  quite  perma- 
nently. It  is  not  necessary  to  wash  any  of  these  solutions  from  the 
eyes,  as  they  are  practically  nonirritating.  Care  should  be  taken 
that  the  end  of  the  dropper  does  not  touch  the  eye  ball  and  that  the 
finger  nails  do  not  come  in  contact  with  the  cornea. 

2.  Before  leaving  a  confinement  case  the  physician  should  instruct 
the  nurse,  or  some  member  of  the  family,  to  notify  him  at  once  if  the 
baby's  eyes  become  sore,  inflamed  or  discharge  matter.^  During  the 
entire  period  of  attending  the  mother  the  physician  should,  at  every 
visit,  examine  the  eyes  of  the  child. 

3.  The  physician  attending  the  mother,  or  one  called  to  a  case  of 
inflammation  in  the  eyes  of  the  new-born,  must  notify  the  local  board 
of  health  immediately.^ 

1  The  law  requiring  householders  to  report  to  local  boards  of  health  cases  of  inflammation  of  the  eyes 
of  the  new-born  infants  reads  in  part  as  follows:  "  Should  one  or  both  eyes  of  an  infant  become  inflamed, 
swollen  and  red,  and  show  an  unnatural  discharge  at  any  time  within  two  weeks  after  its  birth,  it  shall 
be  the  duty  of  the  nurse,  relative  or  other  attendant  having  charge  of  such  infant  to  report  in  writing 
within  six  hours  thereafter,  to  the  board  of  health  of  the  city  or  town  in  which  the  parents  of  the  infant 
reside,  the  fact  that  such  inflammation,  swelling  and  redness  of  the  eyes  and  unnatural  discharge  exist. 
On  receipt  of  such  report,  or  of  notice  of  the  same  symptoms  given  by  a  physician  as  provided  by  the 
following  section,  the  board  of  health  shall  take  such  immediate  action  as  it  may  deem  necessary,  includ- 
ing, so  far  as  may  be  possible,  consultation  with  an  oculist  and  the  employment  of  a  trained  nurse,  in 
order  that  blindness  may  be  prevented.  Whoever  violates  the  provisions  of  this  section  shall  be  punished 
by  a  fine  of  not  more  than  one  hundred  dollars."    (Section  49,  R.  L.  75.) 

2  Following  are  the  provisions  of  chapter  75  of  the  Revised  Massachusetts  Laws:  "Section  50.  If  a 
physician  knows  that  a  person  whom  he  is  called  to  \'isit  is  infected  with  smallpox,  diphtheria,  scarlet 
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4.  Some  physicians  still  make  a  distinction  between  conjunctivitis 
and  ophthalmia  neonatorum,  assuming  that  the  latter  is  of  gonorrheal 
origin.  Reports  are  often  delayed  until  the  condition  becomes  severe, 
or  pending  bacteriological  examination.  Such  delays  have  frequently 
been  disastrous.  It  is  impossible,  in  the  early  stages  of  the  disease,  to 
distinguish  those  cases  which  are  of  little  consequence  from  those 
which  will,  within  a  short  time,  be  so  severe  as  to  make  it  impossible 
to  save  the  child's  eyesight.  Physicians  should,  therefore,  report  all 
inflammations  of  the  eyes  of  the  new-born,  no  matter  how  mild  in 
character. 

5.  Some  physicians  are  in  the  habit  of  discharging  obstetrical  cases 
within  a  few  days  after  delivery.  The  child  is  thus  left  to  the  mercy 
of  ignorant  or  careless  persons  who  may  fail  to  take  notice  of  any  in- 
flammation of  the  child's  eyes,  and  who  may  not  call  a  physician  until 
the  case  is  so  far  advanced  that  blindness  cannot  be  prevented.  In 
order  to  insure  supervision  over  the  child  pending  the  danger  period, 
physicians  should  notify  the  local  board  of  health  of  any  obstetrical 
case  that  they  discharge  within  two  weeks  after  delivery. 

6.  It  is  extremely  desirable  that  all  cases  of  ophthalmia  neonatorum 
that  cannot  be  cared  for  adequately  at  home,  be  transferred  at  once  to 
the  Massachusetts  Charitable  Eye  and  Ear  Infirmary,  or  some  similar 
institution  or  specially  equipped  hospital.  This  is  advisable,  not  only 
for  the  good  of  the  child,  but  for  the  safety  of  other  members  of  the 
family  as  well,  for  the  fact  must  not  be  lost  sight  of  that  the  disease  is 
very  contagious,  and  that  if  the  eyes  of  an  adult  or  older  child  become 
infected  it  means  an  inflammation  of  even  greater  seriousness  than  that 
of  the  eyes  of  the  new-born  babe. 

7.  If  circumstances  make  it  necessary  that  a  child  be  treated  at 
home,  the  serious  and  contagious  nature  of  the  disease  should  be  im- 
pressed upon  the  family.  The  baby  should  be  separated  from  other 
children.  Those  having  the  care  of  the  child  should  be  instructed  to 
wash  their  hands  frequently  and  not  to  bring  them  in  contact  with 
their  eyes.  All  bits  of  cotton  used  about  the  baby's  eyes  should  be 
burned.  Towels  and  all  that  may  come  in  contact  with  the  discharge 
should  be  carefully  separated  and  thoroughly  boiled. 

The  Duties  of  the  Local  Board  of  Health.  —  1.  On  being  notified  of 
the  existence  of  a  case  of  ophthalmia  neonatorum,  the  local  board  of 

fever  or  any  other  disease  declared  by  the  state  board  of  health  to  be  dangerous  to  the  public  health,  or 
if  one  or  both  eyes  of  an  infant  whom  or  whose  mother  he  is  called  to  visit  become  inflamed,  swollen  and  red, 
and  show  an  unnatural  discharge  within  two  weeks  after  the  birth  of  such  infant,  he  shall  immediately  give 
notice  thereof  in  writing  over  his  own  signature  to  the  selectmen  or  board  of  health  of  the  town;  and  if  he  refuses 
or  neglects  to  give  such  notice  he  shall  forfeit  not  less  than  fifty  nor  more  than  two  hundred  dollars  for  each 
offence." 
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health  must  notify  the  State  Department  of  Health  of  such  a  case 
within  twenty-four  hours.  ^ 

2.  It  is  customary  for  boards  of  health  in  the  interest  of  efficiency, 
although  not  required  to  do  so  by  law,  to  notify  the  State  physicians  of 
all  cases  of  inflammation  of  the  eyes  reported  to  them.  Double  postal 
cards,  one  addressed  to  the  State  Department  of  Health  and  one  to  the 
State  physicians,  are  provided  for  that  purpose. 

3.  When  a  case  of  inflammation  of  the  eyes  of  the  new-born  is  re- 
ported to  a  local  board  of  health,  an  immediate  investigation  of  the 
case  should  be  made  by  an  agent  of  the  board.  If  on  investigation  it 
is  found  that  the  case  cannot  be  given  proper  treatment  at  home,  every 
effort  should  be  made  to  have  it  admitted  to  the  Massachusetts  Char- 
itable Eye  and  Ear  Infirmary  in  Boston,  or  some  other  similar  institu- 
tion or  specially  equipped  hospital.  If,  for  any  reason,  the  case  cannot 
be  so  removed,  it  should  be  kept  under  constant  observation  by  the 
attending  physician  in  consultation  with  an  oculist  assisted  by  a 
trained  nurse,  in  order  that  no  measures  may  be  omitted  looking  to 
the  prevention  of  permanent  damage  to  the  eyes. 

4.  Boards  of  health  should  request  physicians  practicing  in  their 
community  to  report  to  them  any  obstetrical  cases  which  they  dis- 
charge within  two  weeks  from  the  birth  of  the  child.  Upon  receiving 
such  a  report  the  local  board  of  health  should,  through  its  physician, 
nurse  or  other  agent,  assume  supervision  of  the  case  until  the  child  is 
at  least  two  weeks  old.  If  such  supervision  on  the  part  of  the  local 
board  of  health  is  not  possible,  a  special  letter  should  be  sent  to  the 
family  from  its  office,  calling  attention  to  the  importance  of  watching 
the  baby's  eyes  and  of  calling  in  a  physician  immediately  on  the 
slightest  signs  of  redness,  swelling  or  discharge  from  the  eyes. 

5.  In  order  to  inaugurate  a  compaign  of  education  among  mothers 
concerning  the  dangers  of  this  and  other  infantile  affections,  the  local 
board  of  health  should  send  to  the  mother  of  every  new-born  babe  a 
circular  concerning  the  care  of  infants.  A  circular  entitled  "For 
Mothers  with  Little  Babies"  may  be  obtained  by  local  boards  of 
health  from  the  State  Department  of  Health. 

Duties  of  the  State  Department  of  Health.  —  On  notification  of  a  case 
of  inflammation  of  the  eyes  of  the  new-born  to  the  State  Department 
of  Health  or  its  representative,  the  State  physician  of  the  district,  it 

1  Following  are  the  provisions  of  section  52  of  chapter  75  of  the  Revised  Laws:  "If  the  board  of  health 
of  a  city  or  town  has  had  notice  of  a  case  of  smallpox,  diphtheria,  scarlet  fever  or  of  any  other  disease 
declared  by  the  state  board  of  health  to  be  dangerous  to  the  public  health  therein,  it  shall  within  twenty- 
four  hours  thereafter  give  notice  thereof  to  the  state  board  of  health,  stating  the  name  and  the  location 
of  the  patient  so  afflicted,  and  the  secretary  thereof  shall  forthwith  transmit  a  copy  of  such  notice  to 
the  state  board  of  charity." 
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will  be  investigated  immediately  by  said  physician,  who  will  co-operate 
with  the  local  board  of  health,  the  attending  physician,  and  the  family 
in  formulating  plans  for  the  cure  of  the  infection  in  the  baby,  and  for 
the  prevention  of  its  spread  to  other  individuals  in  the  household.  He 
will,  furthermore,  make  a  detailed  report  concerning  the  case  and  its 
outcome  to  the  State  Department  of  Health. 

Conclusions.  —  A  campaign  has  been  carried  out  during  the  past 
three  years  by  the  State  and  local  boards  of  health,  in  co-operation 
with  the  Massachusetts  Commission  for  the  Blind,  with  the  result  that 
in  this  short  period  of  time  the  percentage  of  blindness  due  to  ophthal- 
mia neonatorum  has  been  reduced  in  the  State  of  Massachusetts  at 
least  50  per  cent.  With  the  sympathetic  action  of  the  agencies  con- 
cerned, and  with  the  extension  of  the  campaign  along  the  lines  indi- 
cated above,  there  is  no  doubt  that  this  percentage  can  be  still  further 
cut  down  within  the  next  few  years. 

Rabies  and  Dog  Bites. 

On  May  7,  1914,  the  State  Board  of  Health  declared  rabies  report- 
able, under  the  provisions  of  the  Revised  Laws,  chapter  75,  sections 
49,  50  and  52. 

Through  the  co-operation  of  the  Hygienic  Laboratory  of  the  United 
States  Public  Health  Service,  arrangements  were  made  for  the  furnish- 
ing of  anti-rabic  virus  for  the  administration  of  the  Pasteur  treatment 
to  persons  exposed  to  the  infection  of  rabies. 

Under  date  of  Aug.  25,  1914,  the  following  circular  of  information 
was  sent  to  local  boards  of  health  by  the  Acting  Commissioner  of 
Health:  — 

Dog  Bite  and  Rabies. 
Prevalence  of  Dog  Bite. 
Dogs  rim  about  more  freely  during  the  summer  months,  hence  the  reason 
for  the  greatest  number  of  dog  bites  at  this  season  of  the  year. 

Is  the  Dog  Madf  Has  the  Dog  Rabies?  Will  the  Person  bitten  have  Rabiesf 
Unless  a  dog  is  extremely  \dolent  it  should  not  be  killed,  because  if  killed 
early  in  the  course  of  rabies,  microscopic  examination  of  the  dog's  head  may 
fail  to  show  evidence  of  the  disease.  The  physician  will  then  be  in  doubt  about 
giving  the  Pasteur  treatment  to  the  person  bitten.  Moreover,  the  person  bitten 
suffers  with  unnecessary  mental  anxiety. 

First  in  importance,  therefore,  is  to  find  and  keep  the  dog  tmder  observation. 
If  ten  days  elapse  and  no  symptoms  appear  the  Pasteur  treatment  is  unnecessary. 
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Local  Treatment  of  the  Wound. 
Wounds  caused  by  the  bite  of  a  dog  or  other  aninial  suspected  of  ha-\nng 
rabies  should  at  once  be  thoroughlj'^  cauterized  with  fuming  nitric  acid,  prefer- 
ably b}'  means  of  a  small  glass  rod  or  pipette. 

Laboratory  Diagnosis. 
When  a  dog  or  other  animal  shows  sj-mptoms  of  rabies  it  should  be  chloro- 
formed or  shot.  If  shot  it  should  be  done  "ftith  a  pistol,  and  the  bullet  enter  the 
forward  part  of  the  brain,  or  the  heart;  othem-ise  important  regions  for  exam- 
ination may  be  destroj^ed.  The  head  should  then  be  securely  packed  in  sawdust 
and  ice  and  shipped  -vsith  all  possible  haste  to  a  local  laboratorj^  for  examination, 
or  to  the  Bureau  of  Animal  Industry',  State  House,  Boston,  Mass.,  and  the  said 
Bureau  notified  of  such  shipment.  Avoid  shipping  so  that  the  head  "ttill  reach 
the  State  House  on  a  Saturday  afternoon  or  the  afternoon  before  a  holiday, 
and  hold  in  cold  .storage. 

Compulsory  Re-porting  of  Cases  of  Dog  Bite  and  Rabies. 
All  cases  of  rabies  are  now  required  b}'  law  to  be  reported  to  the  State  De- 
partment of  Health  through  the  board  of  health  of  the  city  or  town  in  which 
the  case  occurs,  and  everj^  case  of  dog  bite  should  be  so  reported  for  investigation. 

Sii:Spicioics  Symptoms  of  Rabies  in  Dogs  or  Other  Animals. 

If  a  dog  or  other  animal  shows  suspicious  sjTiiptoms  of  rabies,  the  fact  should 
be  reported  immediately  to  the  Bureau  of  Animal  Industry  so  that  an  inspector 
of  animals  may  be  detailed  to  act  promptly  and  effectively. 

Circulars  containing  a  description  of  the  sj-mptoms  of  rabies  may  be  had  upon 
apphcation  to  the  city  or  town  clerk,  to  whom  such  circulars  are  supphed  by  the 
State  Department  of  Health,  as  required  by  section  132  of  chapter  102  of  the 
Re"vdsed  Laws. 

Pasteur  Treatment. 

Pasteur  treatment  is  now  administered  in  various  parts  of  the  State  bj"  physi- 
cians who  are  in  the  employ  of  the  State  Department  of  Health.  The  xirus 
used  is  furnished  by  the  Hygienic  Laboratorj^  of  the  United  States  Pubhc  Health 
Service,  and  is  administered  in  accordance  with  their  stipulations. 

Under  the  plan  outlined  cases  of  dog  bite  were  investigated  as 
reported  and  Pasteur  treatment  was  administered,  as  necessary,  to  20 
persons,  according  to  United  States  Hygienic  Laboratory  schedule. 

The  fact  that  many  of  the  persons  bitten  were  playing  or  interfering 
with  dogs,  sometimes  with  strange  dogs,  would  suggest  the  unwisdom 
of  interfering  unnecessarily  with  them,  —  particularly  strange  animals. 

Up  to  Nov.  1,  1914,  the  following  cases  of  dog  bite  were  treated 
under  the  direction  of  the  State  Department  of  Health. 
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City  or  Town. 


Hyde  Park, 
East  Cambridge, 
Cambridge, 
Fall  River,  . 
Swampscott, 


Number 
of  Cases. 


City  or  Town 


Salem, 
Danvers, 
Somerset,     . 
Billerica, 
Marblehead, 


Number 
of  Cases. 


Scarlet  Fever. 

Investigations  of  outbreaks  of  this  disease  during  the  year,  like 
those  made  in  connection  with  typhoid  fever,  have  disclosed  many 
instances  where  scarlet  fever  was  present  on  dairy  farms.  Fortunately, 
no  extended  infection  followed. 

The  investigations  of  the  State  Inspectors  of  Health  showed  the 
frequency  of  mild,  irregular  types  of  the  disease  which  were  unrecog- 
nized by  the  family  or  physician,  or  which  were  without  medical  care. 

Especially  in  dairies  and  the  handling  of  milk,  where  its  infection 
is  possible,  and  in  institutions,  schools  and  places  where  the  oppor- 
tunity for  contact  infection  is  present  to  an  unusual  degree,  this  point 
should  be  strongly  emphasized,  viz.,  that  the  public  is  entitled  to  the 
benefit  of  the  doubt  in  all  instances  where  the  nature  of  the  sickness 
is  undetermined  or  doubtful,  and  that  every  precaution  to  prevent 
the  spread  of  infection  should  be  taken  in  all  such  cases  until  it  is 
definitely  determined  that  the  indisposition  is  of  a  noninfectious 
character. 

It  is  true  that  such  a  course  of  action  will  lead  to  a  certain  amount 
of  inconvenience  or  hardship  even  for  the  individual  patient  or  house- 
hold, but  it  is  wholly  justified  by  the  far  greater  inconvenience  and 
serious  hardship  on  the  part  of  the  many,  which  at  times  follow  the 
failure  to  take  such  precautions. 

Such  precautions  are  doubly  important,  and  will  work  the  minimum 
of  hardship  and  secure  the  maximum  of  prevention  when  applied  to 
the  first  case  in  any  community. 

The  following  are  illustrative  investigations:  — 

Ashfield — Failure  to  diagnose.  — In  December,  1913,  an  outbreak  of 
scarlet  fever  was  investigated.  The  number  of  cases  was  considerably 
increased  because  of  a  disputed  diagnosis,  one  practitioner  maintain- 
ing that  the  cases  were  not  scarlet  fever.  In  consequence,  many  cases 
were  not  quarantined  and  no  effort  had  been  made  to  restrict  the 
spread  of  the  disease. 
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Bedford  —  Failure  to  diagnose.  —  A  merchant  had  a  sore  throat  and 
an  eruption  in  April,  1914.  He  consulted  two  physicians,  neither  of 
whom  thought  he  had  scarlet  fever.  Later  he  desquamated,  and  there 
occurred  8  cases,  —  including  his  own  child,  —  all  of  whom  in  some 
manner  could  be  associated  with  this  patient. 

Bclchertown  —  Disease  present  on  Dairy  Farm.  —  In  April,  1914,  7 
cases  of  scarlet  fever  occurred  in  Belchertown.  Three  of  these  cases 
were  not  diagnosed  and  one  of  the  three  was  fatal.  Investigation 
pointed  to  the  probable  infection  of  a  daughter  while  on  a  visit  away 
from,  home  as  the  source  of  the  disease.  Proper  precautions  were 
taken  and  no  other  cases  followed. 

Clinton  —  Probable  Contact  Infection.  —  Early  in  1914,  46  cases  of 
scarlet  fever  occurred.  All  but  3  cases  were  of  school  age  or  under, 
and  nearly  all  the  cases  were  associated  directly  or  indirectly  with  two 
of  the  pliblic  schools.  The  original  source  of  infection  was  not  deter- 
mined, but  it  was  undoubtedly  spread  through  contact. 

Gardner  —  Contact  Infection. — Contact  through  "missed"  and  un- 
recognized cases  appeared  to  be  responsible  for  a  total  of  75  cases, 
which  extended  throughout  the  school  year. 

Longmeadoio  —  Failure  to  consult  Physician  in  First  Case.  —  In 
March,  1914,  there  was  an  outbreak  of  scarlet  fever  at  the  Doane 
Orphanage.  A  teacher  returned  to  the  orphanage  on  February  28 
after  a  week's  vacation,  and  on  March  4  had  a  sore  throat.  She 
declined  to  see  a  physician  and  continued  at  her  work.  On  March  9 
she  was  found  to  be  ill  with  scarlet  fever.  Among  the  household  of 
33  persons,  27  of  whom  were  children,  16  cases  of  this  disease  devel- 
oped. 

Pittsfield  —  Contact  Infection.  —  During  the  year  there  were  97  cases 
of  scarlet  fever  in  the  city.  There  were  no  common  factors,  the  spread 
of  the  disease  being  due  to  contact  infection  through  mild  and 
"missed"  cases. 

Stoneham  —  Scarlet  Fever  in  Dairyman's  Family,  —  In  January, 
1914,  there  occurred  10  cases  of  scarlet  fever.  All  had  a  common 
milk  supply  which  came  from  a  dairy  where  3  members  of  the  house- 
hold had  been  ill  with  the  disease  without  medical  attendance,  and 
the  cases  had  not  been  reported. 

Baldwinsville  ( Templeton)  —  First  Case  unrecognized.  —  Twenty-two 
children  in  the  Baldwinsville  Hospital  Cottages  were  ill  with  scarlet 
fever  in  April  and  May,  1914.  The  outbreak  was  confined  to  one 
wing  of  the  hospital,  the  probable  source  of  infection  being  a  nurse 
who  was  ill  with  a  sore  throat  a  short  time  before  she  left  the  insti- 
tution on  April  30. 
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Winthrop  —  Apparent  Milk  Infection.  —  In  May,  1914,  there  devel- 
oped suddenly  20  cases  of  scarlet  fever  in  Milton  Academy.  The 
evidence  pointed  to  milk  as  the  probable  vehicle  of  infection,  though 
no  definite  source  of  infection  could  be  traced. 

Septic  Sore  Throat. 

The  exact  nature  of  this  infection  is  not  definitely  established.  It 
seems  probable  that  it  is  due  to  some  form  of  streptococcus.  So  far 
as  observation  shows,  the  infection  is  commonly  spread  through  milk, 
though  whether  the  germ  gains  access  to  the  milk  from  the  cow  or 
from  those  who  handle  the  milk,  or  from  both,  is  still  uncertain,  with 
the  weight  of  evidence  pointing  toward  the  individual  rather  than  the 
-cow. 

Several  small  outbreaks  investigated  through  the  year  were  as 
follows:  — 

Stoneham  and  Wakefield  —  Infection  traced  to  Dairy  Employee.  —  In 
March,  1914,  there  was  an  extensive  epidemic  of  septic  sore  throat  in 
Stoneham  and  Wakefield.  The  source  of  infection  was  traced  to  a 
man  whose  throat  showed  the  presence  of  an  hsemolytic  streptococcus, 
and  who  was  employed  in  a  dairy  which  carried  on  a  milk  route  in  both 
towns.  This  employee  was  restrained  from  his  work  until  the  throat  was 
entirely  free  from  infection;  also,  the  milk  was  pasteurized.  This 
terminated  the  epidemic. 

Westfield  —  Dairyman  Source  of  Infection.  —  In  May,  1914,  occurred 
an  outbreak  of  septic  sore  throat  in  Westfield,  totaling  129  cases,  very 
largely  on  one  milk  route.  Investigation  showed  unsatisfactory  con- 
ditions at  the  premises  of  dealer,  who  obtained  milk  from  four  dairies. 
At  one  of  these  it  was  found  that  the  dairyman  himself  had  been  ill 
with  a  sore  throat  on  or  about  May  13,  but  that  he  had  continued  at 
his  work,  milking  and  handling  milk,  and  that  his  throat  was  still 
sore  at  the  time  of  the  inquiry  on  May  24. 

By  order  of  tjie  State  Board  of  Health  the  sale  of  milk  by  the  dealer 
and  the  dairyman  in  question  was  discontinued  until  all  danger  was 
past  and  until  sanitary  conditions  at  both  places  had  been  made 
satisfactory  to  the  Board. 

Winthrop  —  Abscess  of  Coivs  Udder  Probable  Source  of  Infection.  — 
In  July,  1914,  there  were  about  60  cases  of  septic  sore  throat  in  Win- 
.throp.  Nearly  all  of  the  patients  had  a  common  milk  supply.  Inves- 
tigation showed  that  one  of  the  cows  in  the  herd  concerned  had  an 
abscess  of  the  udder,  notwithstanding  which  her  milk  had  been  regu- 
larly mixed  with  the  general  product  of  the  dairy.  In  addition  the 
sanitary  conditions  at  the  dairy  were  most  unsatisfactory.  The  sale 
of  milk  M^as  interdicted  and  the  outbreak  ended. 
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Smallpox. 

^Vitll  the  exception  of  Spencer,  where  it  is  estimated  there  were 
over  400  cases  of  this  disease,  and  in  Marlborough,  where  there  were 
14  cases  traced  to  the  Spencer  epidemic,  there  have  been  no  out- 
l)reaks  of  consequence. 

Were  vaccination  properly  enforced  throughout  the  Commonwealth, 
an  epidemic  like  that  at  Spencer,  mentioned  below,  would  be  hardly 
possible;  neither  would  it  be  possible  for  an  inspector  to  make  a 
report  like  the  following,  in  Pittsfield,  where  there  are  more  than 
1,700  unvaccinated  school  children,  the  great  majority  of  whom  are 
in  the  lower  grades.  ^Yhen  the  matter  was  brought  to  the  attention 
of  the  school  committee  and  by  them  referred  to  the  city  solicitor  an 
opinion  was  rendered  that  "shall"  in  the  Revised  Laws,  chapter  44, 
section  6,  line  1,  has  the  force  of  and  is  equivalent  to  the  word 
"may,"  and  there  the  matter  rests.     Nothing  further  has  been  done. 

In  numerous  instances  assistance  has  been  given  local  boards  of 
health  in  determining  the  diagnosis  of  cases  suspected  of  being  small- 
pox. In  many  cases  the  disease  proved  to  be  chicken  pox;  in  one 
instance,  impetigo;  in  another,  measles;  and  in  still  another,  an  erup- 
tion accompanying  vaccination. 

Isolated  cases,  or  suspected  cases  of  smallpox  were  investigated  in 
Brockton,  Chicopee,  Fitchburg,  Leicester,  Maiden,  Nantucket,  New 
Bedford,  North  Easton  and  Stoneham. 

The  following  are  illustrative  instances  of  investigations  made:  — 

Dudley  and  Webster  —  Cases  confi?ied  to  Unvaccinated  Persons. — In 
February,  1914,  10  cases  of  smallpox  occurred  in  Dudley  and  Webster, 
all  in  unvaccinated  persons.  In  consequence  of  this  outbreak  vacci- 
nation of  factory  employees  and  school  children  was  very  generally 
carried  out. 

Sandisfield  —  Imported  Case,  promptly  recognized.  — The  first  case  of 
smallpox  in  Berkshire  County  for  more  than  seven  years  occurred  in 
Sandisfield  in  May,  1914.  A  railway  employee  in  a  community  in 
Connecticut,  where  the  disease  was  present,  returned  to  his  home 
in  New  Boston,  visiting  many  friends  on  the  way.  A  day  or  two 
later  he  developed  a  mild  attack  of  smallpox.  The  physician  called, 
prompth-  recognized  the  nature  of  the  illness,  took  proper  precau- 
tions and  no  further  cases  occurred. 

Vaccination  was  very  generally  carried  out. 

Spencer  —  Failure  to  recognize  Disease.  —  On  June  lo,  1914,  during 
an  investigation  of  a  case  of  smallpox  in  Brockton,  it  was  learned 
that  the  patient  had  been  visiting  in  a  household  in  Spencer  where 
others  were  similarlv  ill. 
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Investigation  of  this  report  in  Spencer  disclosed  the  fact  that 
smallpox  had  been  present  in  the  town  for  two  months  or  more, 
during  which  time  there  had  been  approximately  400  cases.  The 
disease  was  of  a  mild  type  and  had  been  regarded  as  chicken  pox. 
None  of  the  cases  had  been  reported. 

General  vaccination  was  enforced,  over  2,000  persons  being  vac- 
cinated. Of  some  30  or  40  cases  investigated  in  detail  after  the 
recognition  of  the  disease  all  were  either  unvaccinated  or  had  not 
been  vaccinated  within  ten  years. 

Marlborough  —  Spread  from  Community  where  Disease  was  not 
recognized.  —  In  June  and  July,  14  cases  of  smallpox  in  Marlborough 
were  investigated,  and  in  all  instances  the  infection  was  traced  directly 
or  indirectly  to  Spencer. 

Tuberculosis. 

Since  the  years  1906  and  1907  tuberculosis  has  been  much  before 
the  public  in  Massachusetts.  On  Aug.  1,  1907,  under  authority  of 
the  statutes,  the  State  Board  of  Health  declared  tuberculosis  in  all 
its  forms  a  disease  dangerous  to  the  public  health,  and  hence  notifi- 
able. 

In  that  same  year  the  Legislature  passed  a  law  establishing  health 
districts  and  providing  for  the  appointment  of  State  Inspectors  of 
Health,  under  the  supervision  of  the  State  Board  of  Health.  Among 
other  duties  assigned  to  the  State  Inspectors  of  Health  by  the  act 
(chapter  537,  Acts  of  1907)  it  was  stipulated  that  every  State  In- 
spector of  Health  shall  gather  all  information  possible  concerning  the 
prevalence  of  tuberculosis  within  his  district,  and  that  he  shall  dis- 
seminate knowledge  as  to  the  best  methods  of  preventing  the  spread 
of  diseases  dangerous  to  the  public  health. 

On  Nov.  3,  1913,  at  the  beginning  of  the  fiscal  year,  Mr.  Hiram  F. 
Mills,  a  member  of  the  State  Board  of  Health,  delivered  an  address 
on  "The  Suppression  of  Tuberculosis"  to  the  State  Inspectors  of 
Health,  which  was  printed  for  their  benefit.^ 

Following  this  address  and  its  suggestions  the  State  Inspectors 
began  a  detailed  study  of  deaths  from  tuberculosis  for  the  five-year 
period  1908-12,  inclusive,  adding  materially  to  the  data  already 
accumulated  with  reference  to  this  disease. 

In  the  tables  in  Mr.  Mills'  address  there  were  tabulated  by  years 
and  towns  20,788  deaths  from  consumption.  During  the  year  about 
9  per  cent,  of  these  were  investigated,  and  in  the  course  of  the  work 
many  incipient  cases  of  the  disease  were  discovered. 

Special  investigations  were  carried  out  in  the  following  towns:  — 

'  Address  is  found  following  this  portion  of  the  report. 
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Adams. 

Hubbardston. 

Rowe. 

Amesbury. 

Lanesborough. 

Royalston. 

Amherst. 

Lee. 

Russell. 

Ashfield. 

Lenox. 

Salem. 

Ayer. 

Lunenburg. 

Sandisfield. 

Bedford. 

Manchester. 

Sheffield. 

Belchertown. 

Marblehead. 

Shelburne. 

Berlin. 

Medfield. 

Shirley. 

Bolton. 

Middlefield. 

Shutesbury. 

Boylston. 

Millbury. 

Southampton. 

Buckland. 

Monroe. 

South  Hadley. 

Charlemont. 

Monterey. 

Sterhng. 

Cheshire. 

Nahant. 

Stockbridge. 

Chester. 

New  Braintree. 

Stoneham. 

Chesterfield. 

Newburyport. 

Templeton, 

Clarksburg. . 

New  Marlborough. 

Tyngsborough. 

Colrain. 

New  Salem. 

Uxbridge. 

Cummington. 

Newton. 

Ware. 

Dalton. 

North  Adams. 

Warren. 

Dana. 

North  Brookfield. 

Webster. 

Egremont. 

Otis. 

Wendell. 

East  Longmeadow. 

Oxford. 

West  Boylston. 

Essex. 

Palmer. 

West  Brookfield. 

Gloucester. 

Paxton. 

Westford. 

Great  Barrington. 

Pelham. 

Westhampton. 

Groton. 

Peru. 

West  Stockbridge 

Hadley. 

Plainfield. 

Westminster. 

Hampden. 

Provincetown. 

WiUiamsburg. 

Hawley. 

Richmond. 

Winchendon. 

Heath. 

Rockport. 

Worcester. 

Hinsdale. 

Even  the  beginning  of  the  work  showed  that  in  small  towns  having 
no  public  water  supply  those  who  died  from  or  were  sick  with  tuber- 
culosis had  used  water  from  wells  which  were  "so  grossly  polluted  as 
to  be  a  serious  menace  to  the  health  of  any  one  drinking  from  them." 
The  reports  also  brought  out  clearly  that  "tuberculosis  prevails 
among  those  who  do  not  know  how  to  prevent  it,  and  among  those 
who  do  not  realize  the  danger  to  themselves  and  their  families  when 
they  fail  to  do  as  well  as  they  know." 

A  summary  was  made  of  conditions  found  in  each  town,  and  special 
reference  was  made  as  to  possible  causes  for  the  "dark  shades"  on 
the  map  accompanying  Mr.  Mills'  address  on  "The  Suppression  of 
Tuberculosis"  {quod  vide). 

It  was  noted  that  many  persons  sick  with  tuberculosis  came  from 
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without  the  State  to  die  in  Massachusetts.  Such  cases  are  not  prop- 
erly chargeable  here,  as  far  as  the  cause  of  the  sickness  is  concerned. 
It  was  also  observed  that  persons  sick  with  tuberculosis  move  about 
within  the  State  and  die  in  towns  where  they  have  resided  but  a 
short  time,  having  returned  to  their  home  town  after  long  absences, 
or  having  sought  a  supposedly  healthful  locality  with  the  hope  of 
regaining  their  health,  in  the  latter  case  the  community  being  free 
from  conditions  causing  disease,  but  showing  a  high  death-rate. 

In  1913,  when  inspectors  were  gathering  information  concerning  ex- 
sanatorium  patients,  it  was  found  that  the  supervision  of  tuberculosis  by 
some  local  boards  of  health  was  inadequate;  that  cases  were  not  visited 
with  sufficient  frequency  in  order  to  determine  the  needs  of  the  individual 
cases;  that  funds  for  the  work  were  lacking;  and  that  many  boards 
of  health  made  no  effort  to  increase  their  appropriation  to  meet  the 
expense  of  proper  supervision  and  care  of  tuberculosis  cases;  and  that 
in  some  towns  the  excess  of  mortality  over  morbidity  reports  demon- 
strated that  cases  were  not  being  properly  reported. 

On  the  other  hand,  it  was  found  that  there  were  instances  where  ex- 
sanatorium  patients  were  receiving  adequate  home  care  without  undue 
exposure  of  other  members  of  the  household;  that  some  patients  were 
under  the  supervision  of  physicians,  local  boards  of  health,  nurses  and 
tuberculosis  clinics;  that  some  were  carrying  on  the  treatment  as  they 
had  been  taught  at  the  sanatoria;  that  some  had  been  admitted  to  local 
tuberculosis  hospitals,  while  some  were  at  work,  and  others  could 
not  be  traced. 

In  the  performance  of  this  work  patients  were  advised  personally 
by  the  inspectors.  State  and  local  health  officials  were  notified  of 
cases,  and  assistance  was  rendered  in  the  disposition  and  supervision 
of  cases. 

In  connection  with  the  work  of  1914,  recommendations  were  made 
to  local  boards  of  health  pertaining  to  various  matters  as  stated 
below:  — 

Urging  the  abatement  of  nuisances  in  homes  where  persons  died 
from  or  were  sick  with  tuberculosis. 

Urging  the  construction  of  sewers. 

Urging  that  the  State  Board  of  Health  be  consulted  as  to  water 
supply. 

Urging  local  boards  to  secure  the  prompt  reporting  of  cases  by 
physicians. 

Urging  proper  renovating  and  disinfection. 

Urging  that  visiting  nurses  be  hired. 

Urging  that  suitable  literature  be  distributed  to  families  in  which 
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cases  of  tuberculosis  are  reported,  and  explaining  that  copies  of  the 
pamphlet  "Control  of  Tuberculosis,"  prepared  by  the  State  Board  of 
Health,  and  available  for  this  purpose. 

As  occasion  arose  the  people  have  been  advised  of  the  value  of  dry 
air  and  sunshine  in  the  house,  and,  in  instances  where  houses  were 
surrounded  by  undrained  lands,  have  been  advised  to  seek  higher  and 
drier  levels. 

•  The  two  pamphlets  previously  mentioned  —  "  The  Suppression  of 
Tuberculosis"  and  "The  Control  of  Tuberculosis" — have  been  very 
generally  distributed  by  the  inspectors  to  local  boards  and  persons 
interested  in  this  work. 

Specific  instances  illustrating  different  phases  of  the  investigations 
are  cited  below:  — 

Showing  an  Apparent  Chain  of  Direct  Infection  in  a  Family,  the 
First  Cases  originating  in  Polishers  in  a  Cutlery.  —  A  house  located  on 
a  side  hill,  supplied  with  pure  water  from  a  spring  higher  up,  had  been 
occupied  for  thirty  years  by  a  family  consisting,  at  the  time  of  the 
investigation,  of  a  man  and  his  wife  and  five  children,  all  well.  The 
sanitary  conditions  were  satisfactory.  One  son  died  in  1897  from 
tuberculosis;  another  son  died  from  the  same  disease  in  1901.  These 
sons  were  employed  as  polishers  in  a  cutlery.  Another  son  died  in 
1903  and  a  daughter  in  1905,  and  another  son  in  1909,  all  from 
tuberculosis.  The  latter  son  was  but  four  years  of  age  at  the  time 
the  first  death  occurred. 

Sulphur  candles  were  burned  after  each  death  and  it  was  said  that 
the  walls  had  been  repapered. 

Showing  Contact  Infection  in  the  Home,  with  Four  Deaths  in  One 
Family  within  Two  Years.  —  This  family  occupied  a  large  double 
tenement  house,  well  located,  provided  with  town  water;  an  outside 
closet.  A  father,  two  sons  and  a  daughter  with  her  three  children 
constituted  the  household. 

A  son  of  seventeen,  at  one  time  worker  in  a  livery  stable  and  later 
singer  on  the  stage,  died  of  tuberculosis  early  in  1911,  at  a  State 
sanatorium.  There  was  no  tuberculosis  history  save  that  years 
before  a  maternal  aunt  died  of  the  disease. 

The  father,  who  was  a  day  laborer  and  a  hard  drinker,  next  died 
from  tuberculosis  in  July,  1911,  after  an  illness  of  about  a  year's 
duration,  contracted  apparently  from  the  son.  At  one  time  he  spent 
four  months  at  a  State  sanatorium. 

In  February,  1912,  another  son  who  traveled  more  or  less,  and  at 
one  time  worked  in  a  livery  stable,  died  at  a  State  sanatorium  where 
he  had  gone  with  his  father. 
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A  daughter,  who  had  acted  as  housekeeper  for  her  father  and 
brother  before  they  went  to  the  sanatorium,  died  at  a  private  tuber- 
culosis camp  in  August,  1912.  This  woman  had  three  children,  one 
of  whom  died  soon  after  her  father  and  brother  went  to  the  sanato- 
rium. The  father  of  the  children  has  married  again  and  all  are  said 
to  be  in  good  health. 

Another  son  of  this  family  came  home  to  attend  his  father's  funeral 
in  1911.  On  his  return  to  his  own  home  he  developed  an  ear  trouble 
which  required  several  operations,  and  the  affection  terminated  fatally. 

The  premises  were  cleaned  and  renovated  after  the  removal  of  the 
family. 

Showing  a  Strong  Family  History  of  Tuberculosis  and  Alcohol.  —  A 
man  twenty-six  years  of  age,  shoe  worker,  lived  in  a  large  house, 
pleasantly  located  though  situated  on  comparatively  low  ground. 
Town  water  supplied  and  good  drainage.  The  father,  a  brother  and 
two  paternal  uncles  died  from  tuberculosis,  though  not  in  this  house. 
All  of  these  men  were  alcoholic. 

Showing  a  Number  of  Deaths  in  One  Family,  Most  of  them  in  One 
House,  evidently  due  to  Contact  Infection,  All  of  whom  used  a  Questionable 
Water  Supply.  —  The  house  in  question  is  an  old-fashioned  wooden 
building  situated  on  one  of  the  main  streets  of  the  town  at  a  fairly 
high  elevation.  There  are  two  wells  in  the  yard  —  though  they  are 
not  now  in  constant  use  —  located  within  10  or  15  feet  of  the  privy 
vault.  Samples  of  water  were  taken,  examined  and  found  unsafe  for 
domestic  use. 

The  family  under  consideration  included  the  father  of  sixty-four 
years,  the  mother,  sixty  years  of  age,  and  three  brothers  aged  twenty- 
seven,  twenty-six  and  twenty  years,  respectively,  at  the  time  of  their 
deaths  from  tuberculosis,  all  of  which,  except  the  father,  occurred 
prior  to  1908. 

A  daughter,  thirty-one,  a  life-long  resident  of  the  town,  had  been 
employed  as  a  web-drawer,  but  gave  up  work  because  of  ill  health. 
After  fourteen  months,  her  health  having  improved,  she  married,  but 
ten  months  later,  in  1908,  she  succumbed  to  tuberculosis.  She  had 
no  children. 

This  house  has  not  been  renovated  for  a  number  of  years,  but  the 
interior  is  supposed  to  have  been  papered  and  painted  several  times 
in  the  intervals  between  deaths  from  this  disease.  The  premises  are 
now  occupied  by  a  Polish  family. 

Shelving  how  Cases  of  Tuberculosis  from  Probable  Contact  Infection 
may  be  discovered  while  investigating  Tuberculosis  Deaths;  also  showing 
Use  of  Polluted  Water.  —  A  mother  and  nine  children  occupied  a  cot- 
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tage  house  which  is  not  damp,  though  situated  near  low-lying  ground. 
A  spring  near  by  supplies  several  families.  Close  to  the  spring  passes 
a  polluted  water  course.  An  analysis  of  the  spring  showed  it  to  be 
contaminated. 

In  1907  a  daughter  died  of  tuberculosis.  Another  daughter  who 
slept  with  the  deceased  subsequently  died  from  the  same  disease. 
Still  another  daughter,  who  works  in  Boston,  is  said  to  be  under 
medical  care,  though  the  mother  states  that  her  lungs  are  not  involved. 
A  son  has  a  throat  infection  of  some  sort,  and  arrangements  were 
made  that  he  should  see  a  competent  physician. 

Skoicing  how  Cases  of  Tuberculosis  are  brought  to  Light  ichile  intes- 
tigating  Deaths  from  this  Disease.  —  A  woman  of  twenty-three,  whose 
home  conditions  were  poor  and  crowded,  and  who  was  employed  at 
a  dusty  process  in  an  asbestos  paper  mill,  married.  After  her  mar- 
riage home  conditions  were  improved.  Ten  months  later  she  died 
from  tuberculosis.      Her  family  history  was  negative. 

At  the  time  of  investigation,  where  the  deceased  died  there  was 
found  living  a  person  ill  with  tuberculosis  for  nearly  two  years,  with- 
out proper  care.  The  matter  was  brought  to  the  attention  of  the 
local  health  authorities,  who  gave  necessary  assistance. 

In  a  small  cottage  of  three  rooms,  located  on  rather  low  ground 
near  a  river,  a  man  of  forty-one  lived  many  years  with  his  family. 
Henhouses  and  privy  were  dangerously  near  the  well,  the  water  of 
which,  upon  analysis,  was  shown  to  be  polluted.  The  home  condi- 
tions were  bad,  the  interior  being  untidy,  unclean  and  showed  no 
evidence  of  renovating  since  the  death  of  the  father.  The  wife  devel- 
oped tuberculosis  and  was  for  a  time  in  one  of  the  State  sanatoria, 
and  later,  till  her  death,  was  cared  for  at  her  parents'  home,  assisted 
by  the  board  of  health. 

At  the  time  of  the  investigation  the  house  was  occupied  by  a  Polish 
family  consisting  of  the  parents  and  six  children.  The  condition  of 
the  premises  was  brought  to  the  attention  of  the  board  of  health. 

In  connection  with  this  investigation  a  case  of  tuberculosis  in  need 
of  supervision  was  discovered. 

The  local  board  of  health  was  urged  to  employ  a  nurse  to  \-isit  this 
and  other  cases  that  might  be  reported,  and  the  matter  was  taken  up 
with  a  visiting  nurse  in  an  adjoining  town,  to  see  whether  she  could 
do  the  additional  work  in  connection  with  the  work  in  her  own  town. 

A  man  of  sixty-one,  a  retired  clothing  merchant,  came  from  eastern 
Massachusetts  to  his  sister's  home  in  the  western  part  of  the  State, 
where  he  remained  till  his  death,  three  vears  later.     He  was  not  well 
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when  he  came.  He  had  some  cough,  and  at  the  end  was  in  bed  less 
than  a  week. 

In  making  inquiries  concerning  this  death  it  was  learned  that  his 
sister  was  ill  with  tuberculosis,  and  at  the  time  without  medical 
assistance.  She  had  a  cough  and  had  raised  some  blood.  This  pa- 
tient was  out  when  the  inspector  called,  but  the  married  daughter 
with  whom  she  lived  was  urged  to  have  her  mother  consult  the  family 
physician,  and  the  necessity  for  taking  suitable  precautions  to  protect 
other  members  of  the  household  was  explained.  The  woman's  hus- 
band had  urged  her  to  consult  a  physician,  but  she  was  reluctant  to 
do  so. 

Shoicing  the  Possible  Menace  of  Polluted  Wafer  to  the  Health  of 
Persons  dying  from  Tuberculosis.  —  A  woman  of  forty-five  lived  in 
Massachusetts  for  two  years  before  her  death.  The  sanitary  condi- 
tions of  the  home  were  excellent.  Water  was  piped  to  the  house  from 
a  spring  on  the  hillside  above.  Investigation  showed  that  the  spring 
was  so  situated  that  it  drained  a  bowl-shaped  field  where  hundreds  of 
chickens  were  kept;  it  also  received  the  drainage  from  a  small  barn 
where  a  horse  was  kept.  There  was  a  cesspool  within  40  feet  of  the 
spring,  and  a  privy  was  but  50  feet  distant.  The  woman  was  sick  but 
six  weeks  before  her  death.  The  husband,  his  second  wife  and  boy  of 
six  were  in  good  health. 

A  bacteriological  and  chemical  analysis  showed  the  water  badly 
polluted,  and  it  was  advised  that  its  use  be  discontinued. 

A  man  died  of  tuberculosis  within  a  month  after  leaving  a  house 
where  he  had  lived  for  eight  years.  This  house  was  in  a  swampy 
location;  cellar  wet;  very  little  drainage.  A  well  was  located  in  the 
cellar,  within  40  feet  of  the  privy,  which  stood  on  higher  ground. 
There  was  another  well  fairly  close  to  the  barn. 

The  tenant  living  in  this  house,  said  to  be  sick  all  the  time  while 
there,  was  advised  to  remove  to  a  more  healthful  location. 

In  connection  with  this  investigation  of  deaths  from  tuberculosis, 
in  one  city  with  a  population  of  over  43,000,  an  inquiry  was  made 
concerning  236  living  cases. 

The  principal  agencies  in  this  city  concerned  in  the  control  of 
tuberculosis  were  the  local  board  of  health,  the  association  for  the 
prevention  of  tuberculosis,  a  relief  association  and  the  Associated 
Charities. 

The  records  showed  that  an  unusually  large  number  of  all  reported 
cases  of  tuberculosis  in  the  city  were  among  children  of  school  age. 
Notwithstanding  this  fact,  it  appeared  that  no  especial  provision  had 
been  made  bv  the  school  or  health  authorities  for  the  care  of  these 
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children  during  school  hours,  or  for  the  protection  of  other  children 
with  whom  they  might  come  in  contact. 

A  large  proportion  of  these  236  cases  of  tuberculosis  was  among 
Canadian  immigrants  or  their  children. 

The  distribution  of  these  cases  by  nationalities  and  the  number  of 
cases  in  the  family  are  shown  by  the  following  table:  — 


X.VTIOXALITT. 


Number  of  Cases  in  Family. 


French  Canadian, 

American, 

Irish,         .        .        •   ,    • 

Polish 

Eastern  Canada  and  llaritime  Provinces, 

Russian, 

English, 

Italian 

Austrian, 

German 

Swedish 

Norwegian, 

Greek, 

Portuguese, 


The  following  grouping  of  these  236  cases  is  based  on  the  conditions  and 
circumstances  surrounding  each  case.  The  distribution  of  the  cases  in 
the  several  groups  is  based  on  a  personal  investigation  of  each  case,  state- 
ments made  by  patients  or  members  of  their  families,  and  on  the  records 
in  the  possession  of  the  Association  for  the  Relief  of  Tuberculosis. 

Poor:  — 
Cases  surrounded  by  conditions  of  comparative  poverty,  .         .         .155 

Fair:  — 
Cases  apparently  surrounded  by  home  conditions  in  which  efforts  for  the 

treatment  of  the  disease  might  meet  with  some  degree  of  success,         .      42 

Good:  — 
Cases  apparently  able  to  secure  proper  treatment  in  their  homes  or  else- 
where, and  able  to  pro\'ide  continued  care  without  outside  aid,   .         .        7 

Unknown:  — 
Cases  concerning  which  no  information  could  be  obtained,       .         .         .32 

Of  the  236  cases  under  consideration,  56  could  not  be  located  upon 
visit   and   inquiry   at   the   last   known   address.      The   local    board   of 
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health  apparently  made  no  effort  to  trace  such  cases.  Of  the  remain- 
ing 180  cases  it  was  known  that  21  had  removed  to  other  localities 
in  this  country  or  elsewhere.  In  some  instances  the  health  authorities 
of  those  localities  had  been  notified  of  the  removal  of  these  patients 
by  the  local  association.  Three  cases  were  in  institutions  other  than 
the  local  tuberculosis  hospital;  156  cases  were  actually  located  and 
seen,  —  70  *vere  living  under  fair  conditions;  76  were  living  under 
conditions  distinctly  unsanitary;  while  the  conditions  under  which  10 
lived  were  good. 

Poorly  situated. dwellings,  overcrowded  homes,  ignorance  of  a  proper 
standard  of  living,  indifTerence  on  the  part  of  the  patient  as  to  efforts 
to  improve  his  health  and  living  conditions,  the  incorrigible  and  care- 
less consumptive,  and  the  reluctance  of  many  to  accept  hospital  treat- 
ment were  some  of  the  obstacles  complicating  the  tuberculosis  cam- 
paign in  this  city. 

In  another  city  of  about  24,000  a  similar  study  was  made  of  65 
cases,  4  of  which,  discovered  during  the  investigation,  had  never 
been  reported.     The  results  may  be  tabulated  as  follows:  — 

No  information  obtainable,  .         .         .       ' 23 

Out  of  the  city, 10 

At  sanatoria,       ...........  2 

Living  under  favorable  conditions,         .......  6 

Conditions  favorable,  but  imable  to  finance  a  long  illness,        ...  4 

In  need  of  advice  and  material  assistance,      ......  11 

In  need  of  immediate  hospital  treatment,       ......  9 

In  this  city  work  for  the  control  of  tuberculosis  is  hampered  — 

Because  the  board  of  health  has  failed  to  secure  a  proper  reporting 
of  cases  of  tuberculosis,  and  apparently  has  made  no  effort  to  secure 
such  reports.  Neither  has  it  seemingly  made  any  attempt  to  obtain 
definite  knowledge  as  to  conditions  in  the  city  affecting  this  disease. 
It  has  not  carried  out  proper  disinfection  for  tuberculosis. 

Because  physicians  have  failed  to  report  cases  of  tuberculosis,  and 
have  neglected  to  advise  persons  ill  with  the  disease  as  to  the  proper 
treatment  and  as  to  precautions  to  prevent  the  spread  of  infection  to 
others. 

Because  the  public  is  ignorant  of  the  exact  situation  in  the  city. 

Because  of  the  lack  of  hospital  facihties,  and  the  absence  of  a  tuber- 
culosis clinic  where  those  ill  with  the  disease  may  come  for  treatment 
and  advice. 

The  occupation  of  1,865  persons  who  had  died  was  given  as  follows:  — 

Housewives,  housework  or  at  home,       .......    358 

Occupation  not  stated  or  no  data,  .......     670 
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Mill  workers, 
Cotton,  woolen,  etc.  (about  one-half  weavers),    ....     147 

Paper  mill,      ..........       14 

Wire  mill, 10 

Infants  and  small  children,  . 

Shoemakers  or  in  shoe  industry,    . 

Laborers  and  workers  at  odd  jobs. 

School  children  or  students, 

Teamsters  and  drivers  or  hostlers, 

Farmers,    ..... 

Bookkeepers,  clerks,  secretaries,  stenographers, 

Machinists  or  in  machine  shop,     . 

Stone  cutters,  masons  or  quarrymen, 

Clerks  in  stores  and  storekeepers, 

Railroad  or  railway  workers, 

Carpenters, 

Fishermen, 

Teachers,   .... 

Factory  workers  (6  in  chair), 

Plumbers,  .... 

Painters  or  paper  hangers,    . 

Retired  (1  physician,  1  clothier,  others  not  specified). 

Woodworkers,     . 

Nurses,      .... 

Corset  workers,  . 

Bartenders  or  saloon  keepers, 

Blacksmiths, 

Firemen,    .... 

Brass  shop  workers,     . 

Grocers,     .... 

Traveling  salesmen,     . 

Bakers,       .... 

Butchers,   .         .         .         . 

Comb  shop  workers,    . 

Reporters, 

Telephone  and  telegraph  operators, 

Actors,  agents,  barbers,  cigar  makers,  cordage  workers,  draughtsmen, 
electricians,  engineers,  logging  camp  and  lumber  business,  paving 
cutters,  peddlers,  printers.  United  States  sailor  or  soldier,  2  each,       .      26 

Architect,  banker,  broker,  box  shop  worker,  conductor,  dressmaker  and 
stenographer,  druggist,  fraternal  organization  worker,  glass  importer, 
hosiery  shop  worker,  knife  grinder,  laundryman,  lawyer,  lineman, 
mail  carrier,  manufacturer,  mechanical  engineer,  merchant,  milk 
dealer,  photographer,  physician,  pin  shop  worker,  restaurant  keeper, 
roofer,  seamstress,  shipping  agent,  silversmith,  steeple  climber,  tannery 
worker,  worker  in  sail  loft,  undertaker,  waiter,  worker  in  water  depart- 
ment, weigher,  wharfman,  wheelwright,  1  each,         .         .         .         .36 


700 


STATE  DEPARTMENT  OF  HEALTH.      [Pub.  Doc. 


Of  these  1,865  deaths  it  was  noted  that  parentage  was 


Irish, 

American, 

Canadian  and  Frencli  Canadian,' 

French, 

Pohsh, 

EngUsh, 

Swedish, 

German, 

Itahan, 

Colored, 

Portuguese 

Scotch, 

Finnish, 

Armenian, 

Assyrian, 

Austrian, 

Jewish, 

Dutch, 

Grecian, 

Russian, 

Sicihan, 

Swiss, 

Not  stated  or  no  data. 


The  water  used  by  these  1,865  persons  was  — 


Town,        .... 

WeU,  .         .         .         . 

Spring,       .... 

Formerly  well,  later  town, 

Mill  supply, 

Reservoir, 

Aqueduct,  later  well,   . 

Movmtain  stream. 

Brook,        .... 

Formerly  well,  later  corporation. 

Town  and  well,  . 

Well  and  mill,     . 

Spring  and  well. 

Formerly  well,  later  private  suppl; 

Formerly  spring,  later  mill, 

Town  and  spring. 

Not  stated  or  no  data, 
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The  sanitary  accommodations  were  — 

Privies  or  closets, 427 

Sewer  connection,  modern  plmnbing  or  closets,       .         .         .         .         .611 
Not  stated  or  no  data,  .         .         .         .         .         .         .         .         .    827 

The  Suppression  of  Tuberculosis.^ 

Boston,  Nov.  3,  1913. 
To  the  State  Inspectors  of  Health  of  Massachusetts. 

Gentlemen:  —  We  are  here  to  consider  what  has  been  accomplished 
in  the  past  in  the  suppression  of  tuberculosis,  the  present  condition  in 
the  State  of  Massachusetts,  and  in  what  manner  we  may  the  most 
effectually  act  and  co-operate  with  and  encourage  all  of  the  forces 
engaged  in  this  suppression. 

In  order  to  inspire  others,  we  must  ourselves  have  courage  based 
upon  what  has  been  accomplished  and  a  clear  insight  into  the  way  of 
accomplishing  more  under  the  existing  conditions. 

No  better  way  appears  for  measuring  the  progress  in  each  country 
than  by  comparing  their  recorded  death  rates  from  tuberculosis;  but 
here  we  meet  difficulty  by  finding  that  few  countries  have  kept  records 
of  such  death  rates  for  a  time  long  enough  to  be  conclusive.  Twenty 
years  ago  there  were  but  eight  States  in  the  Union  which  kept  records 
of  deaths  from  consumption.  Ten  years  ago  the  number  of  registering 
States  was  ten,  and  now  it  has  only  reached  twenty-three. 

Those  States  which  have  more  recently  begun  registration  have  not 
decreased  in  death  rate  from  consumption  as  rapidly  in  the  same 
period  as  Massachusetts,  and  it  is  reasonable  to  conclude  that  those 
States  that  have  not  had  interest  enough  in  the  subject  to  keep 
records  have  not  decreased  the  death  rate  as  rapidly. 

Forty  years  ago  the  death  rate  from  consumption  in  Massachusetts 
was  three  times  as  great  as  it  is  now;  thirteen  years  ago  it  had  been 
reduced  one-half  in  the  previous  forty  years;  to-day  it  has  been  re- 
duced one-half  in  the  past  twenty  years. 

There  is  no  other  State  in  the  Union,  in  which  records  have  been 
kept,  where  the  reduction  has  been  as  much.  Rhode  Island  and  Con- 
necticut come  nearer  than  other  States,  but  their  reduction  has  been 
about  eight-tenths  as  much. 

The  decrease  in  deaths  from  consumption  per  100,000  inhabitants  in 
the  twenty-five  years  from  1885  to  1909  has  been  greater  in  Massa- 
chusetts than  in  any  of  the  European  countries  of  which  we  have 

1  Address  to  the  State  Inspectors  of  Health  of  Massachusetts,  by  Hiram  F.  Mills,  member  of  the  State 
Board  of  Health. 
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record,  more  than  twice  as  great  as  in  England,  Scotland,  Ireland,  the 
Netherlands,  Belgium,  Switzerland  and  Italy.  In  these  countries  the 
actual  number  of  deaths  from  consumption  was  not  as  great  in  the 
beginning  as  in  Massachusetts,  but  the  decrease  in  the  number  of 
deaths  and  the  percentage  of  decrease  has  been  very  much  less  than 
in  Massachusetts.     The  same  is  true  also  of  Canada  and  Jamaica. 

In  Prussia  and  in  Austria  the  number  of  deaths  from  consumption 
was  greater  than  in  Massachusetts,  and  the  decrease  has  been  less, 
that  of  Prussia  being  about  90  per  cent,  and  of  Austria  57  per  cent, 
of  Massachusetts. 

In  Norway,  Finland,  Japan  and  Ceylon  the  number  of  deaths  from 
consumption  per  100,000  inhabitants  has  increased  in  the  twenty-five 
years. 

In  France  the  registration  area  included  but  one-third  of  the  popu- 
lation until  1901,  and  did  not  include  all  until  1906.  As  far  as  can  be 
determined,  the  decrease  in  death  rates  from  consumption  has  been 
much  less  than  in  Massachusetts. 

In  Spain  the  decrease  has  been  a  little  more  than  half  as  much  as  in 
Massachusetts  in  the  years  covered  by  registration. 

We  can,  then,  make  the  very  satisfactory  statement  to  the  credit  of 
Massachusetts  that  in  the  past  twenty-five  years  no  other  State  in 
the  Union  where  records  have  been  kept,  and  no  other  country  in  the 
world,  has  done  such  effective  work  and  accomplished  so  much  in 
decreasing  the  number  of  deaths  from  consumption  per  100,000  of 
population  as  has  the  Commonwealth  of  Massachusetts. 

This  result  of  steady  and  rapid  decrease  in  the  past  is  our  basis  for 
encouragement  for  the  future,  and  a  study  of  the  actual  conditions  in 
the  State  will  show  us  that  the  present  condition  as  a  whole  is  not 
creditable,  that  there  are  towns  and  cities  having  three  or  four  times 
the  number  of  deaths  that  others  have  with  the  same  number  of  in- 
habitants, and  that  in  many  cases  no  necessary  cause  for  the  great 
difference  appears  but  in  the  enlightenment  and  character  of  the 
people. 

In  the  following  twelve  tables  will  be  given  for  each  of  your  dis- 
tricts, for  each  town,  the  population  by  the  census  of  1910,  the  deaths 
from  tuberculosis  for  each  of  the  five  years  1908  to  1912,  the  mean 
annual  deaths  for  the  five  years  and  the  deaths  per  100,000  of  popu- 
lation. 

The  towns  are  arranged  in  the  order  of  greatest  death  rate  to  the  least. 

The  tables  contain  also  the  several  data  for  the  whole  of  each  district. 

In  examining  the  table  for  your  district  you  will  be  struck  by  the 
difference  in  death  rate  in  different  towns.    In  all  but  the  metropolitan 
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districts,  which  contain  few  towns  and  these  of  large  size,  yoa  will 
find  towns  having  four  times  the  number  of  deaths  of  other  towns 
having  the  same  population,  and  sometimes  these  extremes  will  be 
with  towns  which  are  near  neighbors,  with  similar  natural  conditions. 


Table   No.    1.  —  Deaths  from   Tuberculosis  in  the  Southern  Bay  and  Cape 

District. 


Popula- 
tion, 

1           ° 

EATHS  FROM  TUBERCULOSIS. 

Mean 
for 

Five 
Years. 

Deaths 

City  or  Tow«.               ^^^^^^ 
1910. 

1908. 

1909. 

1910. 

1911. 

1912. 

per 
100,000. 

Lakeville,  >    .... 

1,141 

2 

2 

39 

55 

64 

32.4 

2,838.0 

Harwich, 

2,115 

4 

2 

3 

4 

4 

3.4 

160.7 

Dennis, 

1,919 

2 

4 

5 

3 

1 

3.0 

156.2 

Mashpee, 

270 

- 

1 

- 

- 

1 

.4 

148.2 

Gosnold, 

152 

- 

- 

- 

1 

- 

.2 

131.5 

Sandwich,      : 

1,688 

4 

2 

2 

3 

- 

2.2 

130.4 

Rochester,     . 

1,090 

1 

3 

1 

1 

1 

1.4 

128.5 

Provincetown, 

4,369 

7 

7 

4 

6 

4 

5.6 

128.2 

FaU  River,    . 

119,295 

150 

149 

152 

164 

147 

152.4 

127.8 

Brewster, 

631 

- 

3 

- 

1 

- 

.8 

126.8 

New  Bedford, 

96,652 

119 

125 

107 

136 

115 

120.4 

124.5 

Truro,    . 

655 

1 

2 

1 

- 

- 

.8 

122.2 

Somerset, 

2,798 

5 

2 

3 

4 

3 

3.4 

121.6 

Bourne, 

2,474 

3 

2 

6 

2 

1 

2.8 

113.2 

Swansea, 

1,978 

3 

- 

1 

5 

2 

2.2 

111.2 

Wareham, 

4,102 

2 

5 

6 

6 

3 

4.4 

107.3 

Oak  Bluffs,    . 

1,084 

1 

- 

2 

1 

1 

1.0 

92.3 

West  Tisbury, 

437 

- 

1 

1 

- 

- 

.4 

91.6 

Fairhaven,    . 

5,122 

2 

3 

9 

4 

4 

4.4 

85.9 

Acushnet, 

1,692 

1 

3 

1 

1 

1 

1.4 

82.8 

Westport, 

2,928 

- 

4 

3 

2 

3 

2.4 

82.0 

Nantucket,   . 

2,962 

- 

6 

4 

1 

1 

2.4 

81.0 

Wellfleet, 

1,022 

1 

1 

2 

- 

- 

.8 

78.2 

Falmouth,     . 

3,144 

4 

3 

2 

1 

2 

2.4 

76.3 

Barnstable,    . 

4,676 

6 

2 

3 

3 

3 

3.4 

72.8 

Dartmouth,  . 

4,378 

2 

4 

3 

4 

- 

2.6 

59.3 

Orleans, 

1,077 

1 

- 

2 

- 

.6 

55.7 

Marion, 

1,460 

- 

1 

- 

2 

1 

.8 

54.8 

Chatham, 

1,564 

- 

1 

1 

2 

- 

.8 

51.2 

Mattapoisett, 

1,233 

- 

1 

- 

1 

1 

.6 

48.6 

Eastham, 

518 

- 

1 

- 

- 

- 

.2 

38.6 

Edgartown, 

1,191 

2 

- 

- 

- 

- 

.4 

33.5 

Yarmouth,    . 

1,420 

- 

1 

- 

1 

- 

.4 

28.2 

Freetown, 

1,471 

1 

- 

- 

1 

- 

.4 

27.2 

Tisbury, 

1,196 

1 

- 

- 

- 

- 

.2 

16.7 

Chilmark, 

282 

- 

- 

- 

- 

- 

- 

- 

Gay  Head,    . 

162 

- 

- 

- 

- 

- 

- 

-    . 

Whole  district 

280,348 

325 

341 

361 

417 

363 

361.4 

129.0 

1  State  sanatorium  established  in  1910. 
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Table  No.  2.  —  Deaths  from  Tuberculosis  in  South  Midland  District 


Popula- 
tion, 

Census 
1910. 

Deaths  from  Tuberculosis. 

Mean 

for 

Five 

Years. 

Deaths 

City  or  Town. 

1908. 

1909. 

1910. 

1911. 

1912. 

per 
100,000. 

Bridgewater, ' 

7,688 

23 

35 

29 

23 

31 

28.2 

366.9 

East  Bridge  water, ' 

3,363 

9 

16 

10 

11 

8 

10.8 

321.0 

Taunton, '     . 

34,259 

71 

54 

47 

57 

63 

58.4 

170.4 

Raynham,     . 

1,725 

4 

4 

3 

1 

- 

2.4 

139.1 

Plainville, 

1,385 

2 

3 

2 

1 

1 

1.8 

130.0 

Avon,    . 

2,013 

4 

3 

2 

2 

2 

2.6 

129.1 

Seekonk, 

2,397 

5 

4 

1 

2 

3 

3.0 

125.3 

Mansfield,      . 

5,183 

5 

4 

7 

9 

6 

6.2 

119.5 

Rockland,     . 

6,928 

10 

9 

8 

6 

7 

8.0 

115.5 

Halifax, 

550 

1 

■     - 

- 

1 

1 

.6 

109.0 

Hanson, 

1,854 

2 

2 

1 

3 

2 

2.0 

107.9 

Scituate, 

2,482 

1 

3 

3 

3 

3 

2.6 

104.7 

Hanover, 

2,326 

1 

3 

3 

2 

3 

2.4 

103.1 

Whitman, 

7,292 

6 

7 

7 

7 

10 

7.4 

101.6 

Dighton, 

2,235 

3 

1 

7 

- 

- 

2.2 

98.5 

Weymouth,   . 

12,895 

13 

11 

17 

16 

6 

12.6 

97.8 

Holbrook, 

2,816 

1 

1 

3 

3 

5 

2.6 

92.4 

Plymouth,     . 

12,141 

9 

11 

9 

18 

8 

11.0 

90.6 

Rehoboth,     . 

2,001 

1 

4 

4 

- 

- 

1.8 

89.9 

Easton, 

5,13.9 

3 

6 

5 

4 

5 

4.6 

89.6 

Abington, 

5,455 

6 

6 

3 

4 

5 

4.8 

87.9 

North  Attleborough, 

9,562 

8 

11 

9 

9 

5 

8.4 

87.8 

Hingham, 

4,965 

7 

3 

4 

5 

2 

4.2 

84.6 

Carver, 

1,563 

1 

2 

1 

1 

2 

1.4 

84.2 

Kingston, 

2,445 

2 

1 

2 

2 

3 

2.0 

81.7 

Brockton, 

56,878 

52 

45 

46 

44 

43 

46.0 

80.9 

Marshfield,    . 

1,738 

1 

1 

2 

1 

2 

1.4 

80.6 

West  Bridgewater, 

2,231 

- 

3 

- 

3 

3 

1.8 

80.6 

Berkley, 

999 

1 

- 

1 

2 

- 

.8 

80.1 

Randolph,     . 

4,301 

5 

4 

5 

- 

3 

3.4 

79.0 

Cohasset, 

2,585 

1 

6 

2 

1 

- 

2.0 

77.4 

Stoughton,    . 

6,316 

7 

5 

8 

3 

1 

4.8 

76.0 

Attleborough, ' 

16,215 

8 

13 

11 

13 

15 

12.0 

74.0 

Braintree, 

8,066 

6 

8 

3 

2 

9 

5.6 

69.4 

Norwood, 

8,014 

7 

7 

5 

5 

3 

5.4 

67.4 

Middleborough,     . 

8,214 

6 

4 

6 

6 

4 

5.4 

65.7 

Pembroke,     . 

1,336 

- 

1 

1 

- 

2 

.8 

59.9 

Duxbury, 

1,688 

3 

- 

- 

1 

1 

1.0 

59.3 

Norwell, 

1,410 

- 

- 

2 

2 

- 

.8 

56.8 

Norton, 

2,544 

3 

1 

2 

1 

- 

1.4 

55.0 

HuU,     . 

2,103 

1 

- 

2 

- 

- 

.6 

28.5 

Westwood,     . 

1,266 

- 

- 

- 

- 

1 

.2 

15.8 

Plympton,    . 

561 

- 

- 

- 

- 

- 

- 

~ 

Whole  district, 

267,227 

299 

302 

283 

274 

268 

285.4 

106.8 

1  State  Earn 

1. 

3  Stat 

e  hospital. 

2  Private  sanatorium  for  treatment  of  tuberculosis. 
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Table  N 

0.  3. 

—  Deaths  from 

Tuberculosis 

in  Midland  District. 

City  or  Town. 

Popula- 
tion, 

Census 
1910. 

Deaths  fboh  TxTBEBcin.osi8. 

Mean 

for 

Five 

Years. 

Deaths 

1908. 

1909. 

1910. 

1911. 

1912. 

per 
100,000. 

Medfield.i     .        .        .        . 

3,466 

18 

12 

15 

22 

15 

16.4 

473.0 

Sharon,' 

2,310 

9 

7 

13 

6 

8 

8.6 

372.2 

West  borough, » 

5,446 

14 

12 

11 

12    1        17 

13.2 

242.5 

Blackstone,   . 

5,648 

12 

10 

8 

5 

10 

9.0 

159.5 

Medway, 

2,696 

5 

4 

1 

6 

4 

4.0 

148.4 

Grafton, 

5,705 

8 

7 

12 

6 

7 

8.0 

140.2 

Northborough, 

1,713 

1 

4 

2 

4 

1 

2.4 

140.0 

Fosborough,  i 

3,863 

9 

3 

7 

2 

6 

5.4 

139.5 

Arlington, 

11,187 

21 

12 

14 

14 

12 

14.6 

130.6 

Millis,    . 

1,399 

3 

1 

1 

1 

3 

1-8 

128.8 

Holliston, 

2,711 

6 

1 

2 

5 

3 

3.4 

125.3 

Milford, 

13,055 

18 

20 

12 

17 

14 

16.2 

124.1 

Ashland, 

1,682 

2 

- 

4 

2 

2 

2.0 

118.9 

Hopkinton,   . 

2,452 

2 

- 

5 

4     1          2 

2.6 

106.0 

Marlborough, 

14,579 

19 

8 

15 

23 

12 

15.4 

105.8 

Canton,' 

4,797 

4 

6 

3 

4 

8 

5.0 

104.2 

Needham,      . 

5,026 

3 

4 

7 

7 

5.0 

99.6 

Upton,  . 

2,071 

2 

4 

1 

2 

2.0 

96.6 

Waltham,<     . 

27,834 

30 

29 

28 

21 

21 

25.8 

92.6 

Wrentham,'  . 

1,743 

2 

- 

2 

3 

1.6 

91.8 

Mendon, 

880 

_ 

1 

2 

- 

.8 

91.0 

Natick, 

9,866 

4 

12 

5 

6 

14 

8.2 

83.1 

Southborough, 

1.745 

2 

1 

1 

1 

2 

1.4 

80.3 

Framingham, 

12.948 

9 

14 

13 

9 

6 

10.2 

78.8 

Franklin, 

5.641 

7 

4 

5 

5 

1 

4.4 

78.0 

Belmont, 

5,542 

4 

6 

3 

3 

5 

4.2 

75.8 

Dover,  . 

798 

- 

_ 

3 

- 

- 

.6 

75.2 

Watertown,    . 

12,875 

13 

9 

12 

6 

6 

9.2 

71.5 

Sudbury, 

1,120 

2 

1 

- 

1 

- 

.8 

71.4 

Sherborn, 

1,428 

1 

1 

- 

1 

2 

1.0 

70.1 

Newton, 

39,806 

31 

26 

29 

18 

25 

25.8 

64.8 

Walpole, 

4,892 

2 

4 

4 

2 

2 

2.8 

57.3 

Wellesley,       . 

5,413 

4 

2 

5 

2 

2 

3.0 

55.5 

Hopedale, 

2,188 

1 

- 

1 

2 

1 

'         1.0 

45.7 

Norfolk, 

960 

_ 

1 

- 

1 

- 

.4 

41.7 

Shrewsbury, 

1,946 

- 

3 

- 

- 

1 

i            -^ 

41.1 

Weston, 

2,106 

1 

1 

1 

1 

- 

1            .8 

38.0 

Way  land. 

2,206 

2 

2 

- 

i            •« 

36.2 

Bellingham,  . 

1,696 

- 

- 

2 

.4 

23.6 

Whole  district 

• 

233,439 

271 

232 

247 

224 

221 

239.0 

1 

102.4 

'  State  asylum  or  hospital. 

2  Private  sanatoria. 

*  Massachusetts  Hospital  School. 


*  Massachusetts  School  for  Feeble-minded. 
'  State  school. 
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Table  No.  4.  —  Deaths  from  Tuberculosis  in  Massachusetts  Bay  District. 


Popula- 
tion, 

Census 
1910. 

Deaths  from  Tuberculosis. 

Mean 

for 

Five 

Years. 

Deaths 

1908. 

1909. 

1910. 

1911. 

1912. 

100,000. 

Boston,  1        .        .        .        . 

686,092 

1,058 

1,050 

1,134 

1,062 

1,043 

1,069.4 

155.8 

Chelsea, ' 

32,452 

42 

37 

38 

42 

42 

40.2 

123.8 

Quincy, 

32,642 

26 

42 

33 

33 

31 

33.0 

101.0 

Milton, 

7,942 

12 

6 

7 

6 

6 

7.4 

93.4 

Dedham, 

9,284 

4 

5 

13 

6 

8 

7.2 

77.6 

Revere, 

18,219 

14 

9 

16 

13 

18 

14.0 

76.8 

Winthrop, 

10,132 

8 

4 

3 

5 

9 

5.8 

57.3 

Brookline, 

27,792 

10 

12 

11 

13 

12 

11.6 

41.7 

Whole  di£ 

strict 

824,537 

1,174 

1,165 

1,255 

1,180 

1,169 

1,188.6 

144.1 

1  Includes  Hyde  Park. 
'  Soldiers'  Home. 


State  hospital  and  private  sanatoria. 


Table  No.  5.  —  Deaths  from  Tuberculosis  in  North  Metropolitan  District. 


Popula- 
tion, 

Deaths  prom  Tuberculosis. 

Mean 

for 

Five 

Years. 

Deaths 

Census 
1910. 

1908. 

1909. 

1910. 

1911. 

1912. 

100,000. 

Cambridge,! 

104,839 

271 

283 

254 

176 

182 

233.2 

222.5 

Wakefield,      . 

11,404 

13 

12 

27 

15 

4 

14.2 

124.3 

Stoneham, 

7,090 

8 

8 

4 

12 

5 

7.4 

104.3 

Lynn,    . 

89,336 

108 

98 

99 

85 

62 

90.4 

101.1 

Somerville, 

77,236 

74 

75 

74 

79 

84 

77.2 

99.9 

Saugus, 

8,047 

7 

10 

6 

7 

10 

8.0 

99.5 

Everett, 

33,484 

26 

35 

32 

34 

28 

31.0 

92.6 

Maiden, 

44,404 

47 

41 

41 

38 

27 

38.8 

87.4 

Medford, 

23,150 

24 

22 

18 

21 

16 

20.2 

87.3 

Melrose, 

15,715 

12 

15 

16 

10 

10 

12.6 

80.3 

Whole  dis 

trict 

414,705 

590 

599 

571 

477 

428 

533.0 

128.5 

Hospital  for  Incurables. 
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Table  No. 

6.- 

-  Deaths  from  Tuberculosis  in  Northeastern  District. 

CiTT  OR  Town. 

Popula- 
tion, 
Census 

Deaths  from  TuBEHCtJLOSis. 

Mean 
for 
Five 

Deaths 

per 
100,000. 

1910. 

1908. 

1909. 

1910. 

1911. 

1912. 

Years. 

North  Reading,  >  . 

1,059 

1 

10 

57 

67 

62 

39.4 

3,725.0 

Danvers, ' 

9,407 

27 

22 

21 

19 

19 

21.6 

229.9 

Lynnfield,     . 

911 

2 

4 

2 

1 

- 

1.8 

197.6 

Essex,    . 

1,621 

5 

2 

2 

3 

2 

2.8 

172.7 

Rockport, 

4,211 

9 

10 

6 

6 

5 

7.2 

171.0 

West  Newbury, 

1,473 

3 

2 

2 

2 

3 

2.4 

163.0 

Wenham, 

1,010 

2 

1 

2 

2 

1 

1.6 

158.5 

Merrimac, 

2,202 

6 

4 

1 

3 

3 

3.4 

154.4 

Gloucester,    . 

24,398 

39 

34 

40 

32 

27 

34.4 

141.0 

Groveland,    . 

2,253 

1 

3 

4 

5 

2 

3.0 

133.1 

Salisbury, 

1,658 

1 

- 

3 

2 

5 

2.2 

132.7 

Newburyport, 

14,949 

17 

26 

20 

19 

16 

19.6 

131.3 

Haverhill,      . 

44,115 

55 

49 

61 

43 

42 

50.0 

113.4 

Boxford, 

718 

1 

- 

1 

1 

1 

.8 

111.5 

Salem,  . 

43,697 

50 

37 

62 

52 

42 

48.6 

111.2 

Amesbury,    . 

9,894 

13 

11 

12 

8 

8 

10.4 

105.2 

Hamilton, 

1,749 

3 

1 

3 

2 

- 

1.8 

103.0 

Rowley, 

1,368 

2 

2 

- 

1 

2 

1.4 

102.3 

Georgetown, 

1,958 

4 

1 

1 

2 

2 

2.0 

102.1 

Reading, 

5,818 

6 

5 

4 

9 

5 

5.8 

99.8 

Ipswich, 

5,777 

8 

2 

9 

5 

4 

5.6 

97.0 

Peabody, 

15,721 

11 

8 

24 

17 

12 

14.4 

91.5 

Beverly, 

18,650 

8 

19 

18 

21 

18 

16.8 

90.1 

Middleton,    . 

1,129 

- 

2 

- 

2 

1 

1.0 

88.6 

Topsfield,      . 

1,174 

1 

1 

- 

1 

2 

1.0 

85.2 

Nahant, 

1,184 

2 

1 

- 

1 

- 

.8 

67.6 

Newbury, 

1,482 

1 

- 

1 

1 

2 

1.0 

67.5 

Swampscott, 

6,204 

2 

3 

4 

4 

7 

4.0 

64.5 

Marblehead, 

7,338 

5 

3 

6 

2 

5 

4.2 

57.3 

Manchester,  . 

2,673 

2 

1 

1 

- 

1 

1.0 

37.4 

Whole  district 

235,801 

287 

264 

367 

333 

299 

310.0 

131.8 

1  State  sanatorium  established  in  1909. 
'  State  hospital. 
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Table  No.  7.  —  Deaths  from  Tuberculosis  in  North  Midland  District. 


Popula- 
tion, 

Census 
1910. 

Deaths  from  Tuberculosis. 

Mean 

for 

Five 

Years. 

Deaths 

CiTV  Ou    xu\v«. 

1908. 

1 

1909. 

1910. 

1911. 

1912. 

per 
100,000. 

Tyngsborough, 

829 

1 

2 

1 

6 

1 

2.2 

265.6 

Dunstable,    . 

408 

1 

1 

2 

- 

- 

.8 

196.0 

Burlington, 

591 

2 

1 

1 

- 

1 

1.0 

169.4 

Bedford, 

1,231 

1 

3 

2 

2 

2 

2.0 

162,5 

Westford, 

2,851 

5 

3 

2 

6 

6 

4.4 

154.3 

Pepperell, 

2,953 

1 

3 

7 

6 

5 

4.4 

149.0 

Townsend, 

1,761 

3 

2 

3 

- 

5 

2.6 

147.6 

Harvard, 

1,034 

- 

2 

- 

3 

2 

1.4 

135.3 

Lawrence, 

85,892 

106 

132 

95 

124 

119 

115.2 

134.2 

Stow,     . 

1,115 

- 

2 

1 

2 

2 

1.4 

125.6 

Lowell, 

106,294 

125 

126 

118 

125 

122 

123.2 

115.9 

Woburn, 

15,308 

15 

26 

18 

13 

16 

17.6 

115,0 

Maynard, 

6,390 

12 

8 

6 

7 

3 

7.2 

112.6 

Dracut, 

3,461 

3 

6 

1 

5 

4 

3.8 

109.7 

Methuen, 

11,448 

8 

15 

16 

14 

4 

11.4 

99.8 

Lexington, 

4,918 

4 

5 

6 

2 

4 

4.2 

85.5 

Lincoln, 

1,175 

1 

1 

2 

- 

1 

1.0 

85.1 

Chelmsford, 

5,010 

2 

5 

4 

5 

4 

4.0 

79.9 

North  Andover, 

6,529 

3 

8 

4 

2 

5 

4.4 

79.5 

Wilmington, 

1,858 

3 

1 

1 

2 

- 

1.4 

75.4 

Carlisle, 

551 

- 

1 

- 

1 

- 

.4 

72.6 

Ayer,     . 

2,797 

1 

4 

3 

1 

1 

2.0 

71.6 

Concord, 

6,421 

5 

6 

3 

3 

5 

4.4 

68.6 

Andover, 

7,301 

3   • 

6 

3 

7 

6 

5.0 

68.5 

Billerica, 

2,789 

2 

1 

3 

- 

3 

1.8 

64.6 

Boxborough, 

317 

- 

- 

1 

- 

- 

.2 

63.1 

Winchester, 

9,309 

8 

4 

7 

8 

2 

5.8 

62.3 

Acton, 

2,136 

- 

1 

2 

2 

1 

1.2 

56.2 

Shirley, 

2,139 

2 

- 

2 

- 

3 

1.2 

66.2 

Tewksbury,  i 

3,750 

3 

1 

2 

4 

- 

2.0 

53.4 

Littleton, 

1,229 

1 

1 

- 

1 

- 

.6 

48.8 

Groton, 

2,155 

1 

- 

2 

- 

2 

1.0 

46.4 

Whole  die 

trict 

300,950 

322 

377 

318 

351 

329 

339.2 

112.7 

1  Not  including  State  Infirmary. 
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Table  No.  8.  —  Deaths  from  Tuberculosis  in  North  Central  District. 


Popula- 
tion, 

Census 
1910. 

Deaths  from  Tuberculosis. 

Mean 

for 

Five 

Years. 

Deaths 

City  or  Town. 

1908. 

1909. 

1910. 

1911. 

1912. 

per 
100,000. 

Rutland,!      .        .        .        . 

1.743 

46 

50 

59 

87 

77 

63.8 

3,660.0 

New  Braintree, 

464 

3 

2 

- 

- 

1 

1.2 

258.4 

Paxton, 

416 

1 

1 

1 

1 

- 

.8 

192.4 

Hubbardston, 

1,073 

3 

2 

- 

3 

1 

1.8 

167.8 

Winchendon, 

5,678 

4 

11 

4 

8 

10 

7.4 

130.2 

Royalston,     . 

792 

2 

- 

1 

1 

1 

1.0 

126.3 

Clinton, 

13,075 

18 

13 

13 

17 

12 

14.6 

111.6 

Oakham, 

552 

1 

1 

1 

- 

- 

.6 

108.6 

Dana,    . 

736 

1 

- 

1 

- 

2 

.8 

108.6 

Petersham,    . 

757 

1 

2 

- 

1 

- 

.8 

105.6 

Lancaster, '   . 

2,464 

1 

3 

- 

2 

7' 

2.6 

105.5 

Bolton, 

764 

1 

1 

- 

1 

1 

.8 

104.6 

Westminster, 

1,353 

1 

2 

3 

1 

- 

1.4 

103.2 

Sterling, 

1,359 

2 

2 

1 

2 

- 

1.4 

103.0 

Holden, 

2,147 

- 

2 

3 

3 

3 

2.2 

102.4' 

Gardner, » 

14,699 

18 

17 

13 

14 

13 

15.0 

102.0 

Lunenburg,  * 

1,393 

1 

1 

1 

3 

1 

1.4 

100.5 

Athol,    . 

8,536 

9 

3 

9 

8 

11 

8.0 

93.7 

Berlin,  . 

904 

- 

1 

- 

1 

2 

.8 

88.5 

Ashburnham, 

2,107 

3 

- 

3 

3 

- 

1.8 

85.5 

Hardwick,     . 

3,524 

2 

3 

3 

4 

3 

3.0 

85.2 

Boylston, 

714 

1 

2 

- 

- 

- 

.6 

84.0 

Fitchburg,     . 

37,826 

36 

25 

28 

32 

21 

28.4 

75.1 

Leominster,  . 

17,580 

6 

11 

22 

10 

14 

12.6 

71.7 

Barre,    . 

2,957 

2 

3 

1 

2 

2 

2.0 

67.7 

West  Boylston, 

1,270 

- 

1 

- 

2 

1 

.8 

63.0 

Hudson, 

6,743 

4 

6 

4 

4 

3 

4.2 

62.2 

Princeton, 

818 

1 

1 

- 

- 

- 

.4 

48.9 

Phillipston,  . 

426 

- 

1 

- 

- 

- 

.2 

47.0 

Templeton,  . 

3,756 

- 

2 

5 

1 

- 

1.6 

42.6 

Ashby,  . 

885 

- 

1 

- 

- 

- 

- 

- 

Whole  district 

137,511 

168 

169 

176 

211 

186 

182.0 

132.4 

1  Prison  Camp  and  State  sanatorium. 
'  Industrial  School  for  Girls. 


'  State  colony  for  insane. 
*  Private  sanatorium. 
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Table  No. 

9.- 

-  Deaths  from  Txiherculosis  in  South  Central  District. 

City  or  Town. 

Popula- 
tion, 

Census 
1910. 

Deaths  from  Tuberculosis. 

Mean 

for 

Five 

Years. 

Deaths 

1908. 

1909.    i    1910. 

1 

1911. 

1912. 

per 
100,000. 

North  Brookfield, 

3,075 

4 

6 

9 

3 

6 

5.4 

175.5 

Warren, 

4,188 

10 

5 

6 

5 

3 

5.8 

138.5 

West  Brookfield, 

,       1,327 

2 

3 

1 

2 

- 

1.6 

120.5 

Leicester, 

j       3,237    ; 

5 

6 

3 

1 

4 

3.8 

117.5 

Worcester, '    . 

145,986 

205 

169 

151 

167 

149 

168.2 

115.3 

Webster, 

11,509 

13 

14 

11 

16 

5 

11.8 

102.5 

Douglas, 

2,162 

1 

3 

3 

2 

2 

2.2 

102.2 

Northbridge, 

8,807 

4 

8 

10 

11 

12    1 

.    9.0 

102.1 

Spencer, 

6,740 

10 

5 

5 

7             6 

6.6 

98.0 

Millbury,       . 

4,740 

7             3 

3 

7             2 

4.4 

92.8 

Brimfield, 

866    ! 

1 

1 

1             1 

.8 

92.4 

Sturbridge,    . 

1.957    . 

3              2 

1 

1             2 

1.8 

92.1 

Southbridge, 

1     12,592    : 

16    1        12 

13 

4             8 

10.6 

84.3 

Uxbridge, 

'       4,671     ! 

1 

3 

7 

4              3 

3.6 

77.1 

Auburn, 

2,420     i 

2 

2 

1 

3    1          1 

1.8 

74.4 

Sutton, 

3,078     ! 

3 

3 

3 

1    !        1 

2.2 

71.0 

Dudley, 

4,267     1 

1 

4 

3 

4              3 

3.0 

70.3 

Charlton, 

2,032    ! 

2 

1 

2 

- 

1 

1.2 

59.1 

Wales,    . 

345 

- 

1 

- 

- 

_ 

.2 

58.0 

Oxford, 

3,361     ! 

1 

- 

3 

3 

2    i 

1.6 

47.6 

Brookfield,     . 

2,204     1 

1 

2 

- 

1 

1    1 

1.0 

45  4 

Holland, 

145     j 

- 

[ 

- 

- 

- 

- 

Whole  district 

229,699 

292 

252         236 

243 

211     1 

246.6 

107.6 

I  State  hospital  and  asylum. 
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Table  No.  10.  —  Deaths  from  Tuberculosis  in  Southern  Connecticut  Valley 

District. 


Popula- 
tion, 

Census 
1910. 

Deaths  from  Tuberculosis. 

Mean 
for 
Five 

Years. 

Deaths 

City  or  Town. 

1908. 

1909. 

1910. 

1911. 

1912. 

per 
100,000. 

Westfield.i     .        .        .        . 

16,044 

17 

14 

64 

82 

89 

63.2 

332.0 

Monson,2 

4,758 

8 

11 

11 

12 

11 

10.4 

218.9 

Hampden,     . 

645 

- 

2 

- 

- 

3 

1.0 

155.0 

Russell, 

965 

2 

3 

- 

1 

1 

1.4 

145.1 

Holyoke, 

57,730 

82 

86 

73 

65 

74 

76.0 

131.6 

East  Longmeadow 

, 

1,553 

- 

- 

4 

2 

4 

2.0 

128.7 

South  Hadley, 

4,894 

7 

5 

6 

2 

7 

5.4 

110.3 

Chicopee, 

25,401 

26 

34 

24 

27 

28 

27.8 

109.6 

Ware,     . 

8,774 

15 

10 

6 

8 

9 

9.6 

109.4 

Granby, 

761 

2 

- 

- 

2 

- 

.8 

105.0 

Huntington, 

1,473 

2 

2 

2 

- 

1 

1.4 

95.1 

Montgomery, 

217 

- 

- 

- 

1 

.2 

92.2 

Springfield,   . 

88,926 

76 

93 

73 

79 

75 

79.2 

89.1 

Greenwich,    . 

452 

- 

- 

1 

1 

_ 

.4 

88.5 

Palmer, 

8,610 

8 

4 

8 

5 

12 

7.4 

85.9 

Agawam, 

3,501 

2 

5 

3 

1 

3 

2.8 

80.0 

Ludlow, 

4,948 

4 

5 

5 

2 

3 

3.8 

76.8 

Granville, 

781 

- 

1 

2 

- 

- 

.6 

76.8 

Wilbraham,   . 

2,332 

1 

1 

2 

2 

2 

1.6 

68.7 

West  Springfield, 

9,224 

4 

5 

7 

7 

8 

6.2 

67.3 

Blandford,     . 

717 

- 

- 

- 

2 

- 

.4 

55.8 

Southwick,    . 

1.020 

- 

- 

1 

- 

1 

.4 

39.2 

Enfield, 

874 

- 

1 

- 

- 

- 

.2 

22.9 

Longmeadow, 

1,084 

- 

- 

- 

- 

1 

.2 

18.5 

Tolland, 

180 

- 

- 

- 

_ 

- 

- 

Whole  district 

245,864 

256 

282 

292 

301 

332 

292.4 

119.0 

1  State  sanatorium  established  in  1910. 
'  State  hospital. 
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Table  Xo.  11.  —  Deaths  from  Tuberculosis  in  the  Northern  Connecticut  Valley 

District. 


Popula- 
tion. 

Deaths  from  Tub 

ERCCXOSIS.               j 

Mean 

for 

Five 

Years. 

Deaths 

City  or  To«.n.               (.^^^^^ 
1910. 

'                    1 

1908. 

1909. 

1910. 

1911. 

1913. 

per 
100,000. 

Pelham 467    | 

_ 

2 

1 

1 

.8 

171.2 

Shutesbiiry, 

1         267    j 

~ 

- 

- 

1 

1 

.4 

149.8 

Northampton, ' 

:     19.431    : 

20 

21 

30 

28 

40 

27.8 

143.0 

Buckland, 

'.       1,573    ! 

2 

4 

2 

2 

- 

2.0 

127.0 

New  Salem,  . 

j         639 

_ 

1 

1 

1 

1 

.8 

125.1 

Wendell, 

502 

1 

1 

- 

- 

1 

.6 

119.5 

Williamsburg, 

2.132    1 

1 

3 

1 

3 

4 

2.4 

112.6 

Hadley. 

1       1.099    1 

2 

3 

2 

3 

1 

2.2 

111.0 

West  Hampton, 

423 

- 

- 

- 

1 

1 

.4 

94.6 

Southampton, 

1         870 

- 

4 

- 

- 

- 

.8 

92.0 

Deerfieid, 

2.209 

4 

2 

1 

1 

2 

2.0 

90.6 

Erving, 

1,148 

- 

1 

1 

1 

2 

1.0 

87.1 

Ashfield, 

959 

1 

- 

1 

- 

2 

.8 

83.4 

Conway, 

1.230 

1 

- 

1 

2 

1 

1.0 

81.3 

Shelburne,     . 

1.498 

3 

1 

1 

1 

- 

1.2 

80.1 

Whately, 

846 

1 

- 

- 

1 

1 

.6 

70.9 

Amherst, 

5,112 

6 

4 

2 

2 

4 

3.6 

70.4 

Belchertown, 

!       2,054 

1 

2 

1 

2 

1 

1.4 

68.2 

Montague, 

j      6.866 

2 

4 

9 

2 

6 

4.6 

67.0 

Orange, 

;      5.282 

3 

6 

2 

4 

2 

3.4 

64.3 

GiU,       . 

942 

1 

- 

1 

- 

1 

.6 

63.7 

Cummington, 

637 

1 

- 

1 

- 

- 

.4 

62.8 

Hatfield, 

i       1.986 

~ 

2 

2 

- 

2 

1.2 

60.2 

Greenfield,    . 

10.427 

3 

3 

8 

7 

10 

6.2 

59.5 

Colrain, 

1,741 

1 

1 

- 

1 

2 

1.0 

57.4 

Bernardston, 

741 

- 

- 

1 

1 

- 

.4 

53.9 

Easthampton, 

8.524 

2 

5 

6 

7 

2 

4.4 

51.6 

Plainfield,      . 

1         406 

1 

- 

- 

- 

- 

.2 

49.3 

Chesterfield, 

536 

- 

- 

- 

- 

1 

.2 

37.3 

Northfield,    . 

1,642 

- 

- 

- 

2 

- 

.4 

24.4 

Sunderland, 

1.047 

- 

1 

- 

- 

- 

.2 

19.1 

Leverett, 

728 

- 

- 

- 

- 

- 

- 

- 

Leyden, 

363 

- 

- 

- 

- 

- 

- 

- 

Warwick, 

477 

- 

- 

- 

- 

- 

- 

- 

Goshen, 

279 

- 

- 

- 

- 

- 

- 

- 

Presoott, 

320 

1 

- 

- 

- 

- 

- 

- 

- 

Whole  district 

86,303 

57 

69 

76 

74 

89 

i        73.0 

1 

84.6 

i  State  hospital. 
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Table  No. 

12. 

—  Deaths  from 

Tuberculosis 

in  the  Berksh 

ire  District. 

City  or  Town. 

Popula- 
tion, 

Census 
1910. 

Deaths  from  Tuberculosis. 

Mean 

for 

Five 

Years. 

Deaths 

1908. 

1909. 

1910. 

1911. 

1912. 

per 
100,000. 

Peru 

237 

2 

1 

.6 

253.1 

Egremont,     . 

605 

1 

- 

1 

2 

1 

1.0 

165.3 

Monroe, 

246 

- 

- 

2 

- 

- 

.4 

162.6 

Monterey, 

388 

1 

1 

- 

- 

1 

.6 

154.6 

Lanesborough, 

947 

1 

2 

3 

1 

- 

1.4 

147.8 

New  Marlborough, 

1,124 

1 

2 

- 

2 

2 

1.4 

124.5 

Adams,  i 

13,026 

25 

21 

9 

6 

14 

15.0 

115.2 

Middlefield,  . 

354 

- 

1 

- 

1 

- 

.4 

113.0 

Sheffield, 

1,817 

4 

- 

4 

1 

1 

2.0 

110.0 

Williamstown, 

3,708 

3 

5 

1 

8 

3 

4.0 

107.8 

Chester, 

1,377 

4 

1 

- 

- 

2 

1.4 

101.7 

Florida, 

395 

1 

- 

- 

1 

- 

.4 

101.2 

Pittsfield,      . 

32,121 

26 

37 

26 

33 

36 

31.6 

98.4 

North  Adams, 

22,019 

14 

30 

19 

19 

26 

21.6 

98.3 

Dalton, 

3,568 

5 

3 

1 

3 

5 

3.4 

95.3 

Great  Barrington, 

5,926 

6 

2 

6 

9 

5 

5.6 

94.5 

Hawley, 

424 

- 

1 

- 

- 

1 

.4 

94.3 

Lee,       .        .        . 

4,106 

5 

6 

3 

2 

3 

3.8 

92.7 

Richmond,    . 

650 

1 

1 

1 

- 

- 

.6 

92.3 

Rowe,    . 

456 

1 

- 

- 

1 

- 

.4 

87.8 

Hancock, 

465 

- 

- 

- 

- 

2 

.4 

86.1 

Clarksburg,  . 

1,207 

- 

- 

2 

2 

1 

1.0 

82.9 

Hinsdale, 

1,116 

2 

- 

- 

2 

- 

.8 

71.8 

Worthington, 

569 

- 

1 

- 

- 

1 

.4 

70.3 

Lenox,  . 

3,060 

- 

- 

3 

2 

5 

2.0 

65.4 

Heath, 

346 

- 

1 

- 

- 

- 

.2 

57.8 

Tyringham,  . 

382 

- 

- 

1 

- 

- 

.2 

52.4 

Stockbridge, 

1,933 

3 

2 

- 

1 

- 

1.0 

51.7 

Becket, 

959 

1 

- 

- 

- 

1 

.4 

41.7 

Otis,       . 

494 

1 

- 

- 

- 

- 

.2 

40.5 

Charlemont, 

1,001 

- 

1 

1 

- 

- 

.4 

40.0 

Cheshire, 

1,508 

- 

1 

2 

- 

- 

.6 

39.8 

Savoy,  . 

503 

- 

- 

1 

- 

- 

.2 

39.8 

Sandisfield,   . 

566 

- 

- 

- 

1 

- 

.2 

35.4 

West  Stockbridge, 

1,271 

- 

1 

1 

- 

- 

.4 

31.5 

Alford,  . 

275 

- 

- 

- 

- 

- 

- 

- 

Mount  Washington, 

110 

- 

- 

- 

- 

- 

- 

- 

New  Ashford, 

92 

- 

- 

- 

- 

- 

- 

- 

Washington, 

277 

- 

- 

- 

- 

- 

- 

- 

Windsor, 

404 

- 

- 

- 

- 

- 

- 

- 

Whole  district. 

110,032 

106 

122 

88 

97 

110 

104.4 

94.8 

1  Private  sanatorium. 
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The  death  rates  presented  in  the  preceding  tables  are  represented  on 
the  following  map  of  the  State  for  each  city  and  town. 

The  sixteen  white  towns,  which  include  an  aggregate  population  of 
5,540  persons,  have  had  no  deaths  from  tuberculosis  in  the  five  years. 
The  lightest  shade  indicates  cities  and  towns  in  which  the  death  rate 
has  been  less  than  60  per  100,000;  the  next  darker  shade  those  in 
which  it  was  between  60  and  80  per  100,000;  the  next  between  80  and 
100,  and  increasing  by  changes  of  20  up  to  200  deaths,  with  the  darkest 
shade  for  all  above  200  deaths  per  100,000  living. 

This  gives  at  sight  the  ranges  and  groups  of  towns  through  the  State 
with  low  death  rates  and  those  with  high  death  rates. 

Omitting  from  observation  those  towns  marked  with  an  H,  to  indi- 
cate that  the  number  of  deaths  in  the  town  is  increased  by  a  hospital 
to  which  cases  of  tuberculosis  are  brought  from  out  of  town,  we  see 
great  differences  in  shade  in  adjoining  towns,  often  two  or  three 
adjoining  towns  with  dark  shades  with  surrounding  towns  of  light 
shade,  —  groups  of  towns  with  death  rates  from  100  to  150  surrounded 
by  towns  having  but  50  to  70  deaths  per  100,000.  All  may  be  hill 
towns  naturally  healthy,  and  no  cause  in  nature  appears  to  account 
for  the  great  difference.  Looking  more  carefully  through  the  lighter 
towns,  you  will  find  many  cases  of  towns  noted  for  good  schools,  good 
roads,  more  thrift  and  more  public  spirit. 

These  dark  shades  do  not  come  by  chance;  they  have  causes,  and  the 
State  Board  of  Health  expects  you  to  find  their  causes  and  do  all 
within  your  power  to  have  them  removed.  Much  has  been  done  in  the 
past,  but  here  we  see  that  much  needs  to  be  done.  No  nobler  work 
in  your  broad  field  can  be  found;  and  the  Board  and  State  expect  you 
to  enter  the  field  with  enthusiasm,  and  accomplish  honorable  results. 

With  this  map,  which  also  contains  for  each  town  the  annual  num- 
ber of  deaths  per  100,000  for  the  past  five  years,  you  can  show  the 
responsible  men  and  women  of  the  town  how  they  stand  with  their 
neighbors,  and  teach  them  what  they  must  do  to  live  under  condi- 
tions as  favorable  as  their  neighbors  live  under.  Teach  the  community 
that  they  must  see  that  all  sources  of  pollution  which  may  become 
nuisances  must  be  removed,  that  uncontaminated  drinking  water  and 
clean  milk  must  be  provided. 

Teach  those  who  are  affected  with  tuberculosis  that  they  can  be 
safe  citizens,  of  no  danger  to  any  one,  if  they  keep  themselves  and 
their  homes  neat,  take  proper  care  of  their  spittle  and  the  droplets 
from  cough  or  sneezing,  and  keep  their  hands  clean. 

To  help  in  these  several  towns,  make  a  free  circulation  to  all  families 
that  you  think  will  make  good  use  of  it  the  paper  published  in  1912  by 
the  Board  entitled  "The  Control  of  Tuberculosis." 
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Comparing  your  several  districts,  wc  find  the  number  of  deaths 
from  tuberculosis  yearly  per  100,000  of  population  for  the  past  five 
years  varies  in  different  districts  from  85  to  144,  while  the  average  of 
the  State  was  131.  If  we  omit  those  towns  in  each  district  which 
contain  large  State  hospitals,  and  probably  receive  patients  from  out- 
side their  district,  the  remaining  variation  is  from  08  to  128  per 
100,000;  and  in  making  reference  to  the  conditions  in  different  areas 
and  with  different  density  of  population,  those  towns  containing  ex- 
ceptionall}'  high  death  rates  because  of  containing  such  hospitals  as 
are  mentioned  will  not  be  included. 

It  is  a  common  impression,  that  has  been  confirmed  by  certain  sta- 
tistics in  the  past,  that  cities  and  towns  situated  on  the  sea  have 
more  deaths  from  tuberculosis  than  interior  towns.  Let  us  see  if 
present  conditions  show  this  to  be  true. 

In  this  State  there  are  sixty  cities  and  towns  bordering  on  the  sea, 
having  a  total  population  about  one-third  that  of  the  State,  or 
1,293,625,  in  which  the  average  number  of  deaths  yearly  from  tuber- 
culosis in  the  past  five  years  was  1,745  and  the  average  death  rate 
135  per  100,000. 

At  the  same  period  the  population  of  the  State  was  3,366,416  and 
the  death  rate  was  131,  or  4  per  100,000  less  than  in  the  sea  towms 
and  cities. 

There  are  peculiar  conditions  in  Boston  which  render  it  reasonable 
to  exclude  it  in  making  such  a  comparison;  doing  so  we  find  in  the 
fifty-nine  other  cities  and  towns  bordering  on  the  sea  a  population  of 
607,533,  the  number  of  deaths  yearly  for  the  period  676  and  the  death 
rate  111  per  100,000;  while  the  population  of  the  State  outside  of 
Boston  was  2,680,324,  the  number  of  deaths  3,325  and  the  death  rate 
124  per  100,000.  Or  the  death  rate  from  tuberculosis  for  the  whole 
State  outside  of  Boston  in  the  past  five  years  has  been  13  per  100,000 
greater  than  the  death  rate  in  the  cities  and  towns  bordering  the  sea 
outside  of  Boston. 

Comparing  the  number  of  deaths  per  100,000  inhabitants  in  the 
different  cities  and  towns  of  the  State  we  find  no  marked  increase 
with  the  population  until  we  reach  the  large  cities  having  more  than 
100,000.     This  is  shown  by  the  following  table:  — 
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Cl.^ssific.vtion-  of  Cities  .\xd  Towns.            j     Pon^i^^ton 

Annual 
Number  of 
Deaths  in 
Five  Years. 

Deaths  in 
100,000. 

Less  than    1,000  inhabitants 

Between      1,000  and     5,000 

Between     5,000  and    10,000 

Between    10,000  and    20,000 

Between    20,000  and    30,000 

Between    30,000  and    40,000 

Between    40,000  and    50,000 

Between    50,000  and  100,000 

Between  100,000  and  150,000 

Boston  with 

47,896 
360,344 
312,697 
338,271 
150,594 
242,590 
132,216 
552,650 
476,414 
686,092 

42.8 
337.4 
270.2 
322.8 
141.4 
248.4 
137.4 
604.4 
677.0 
1,069.4 

89 
94 
87 
95 
94 
102 
104 
109 
144 
156 

There  is  no  increase  of  death  rate  from  the  smallest  towns  to  cities 
with  30,000  inhabitants.  All  of  these,  including  1,209,802  inhabit- 
ants, have  an  average  death  rate  of  92  per  100,000.  The  cities 
from  30,000  to  100,000,  including  927,456  inhabitants,  have  an  aver- 
age death  rate  from  tuberculosis  of  107  per  100,000,  or  16  per  cent. 
greater  than  that  of  those  having  less  than  30,000  inhabitants. 

The  four  larger  cities,  including  476,414  inhabitants,  have  an  aver- 
age death  rate  from  tuberculosis  of  144  per  100,000,  while  the  city  of 
Boston,  with  686,092  inhabitants,  has  a  rate  of  156  per  100,000. 

There  are  sixteen  small  towns,  having  an  aggregate  population  of 
5,540,  in  which  there  have  been  no  deaths  from  tuberculosis  in  the 
five  years. 

There  are  thirty-six  other  towns,  having  an  aggregate  population  of 
51,033,  in  which  the  annual  number  of  deaths  in  the  five  years  was 
less  in  all  cases  than  50  per  100,000,  and  averaged  36  per  100,000. 

Again,  there  are  thirty-six  other  towns,  having  an  aggregate  popu- 
lation of  50,709,  in  which  the  average  number  of  deaths  was  158  per 
100,000,  or  4.4  times  as  many  as  in  the  former  thirty-six  towns. 

Similar  conditions  exist  in  nearly  all  of  your  districts;  there  are 
towns  having  four  times  as  many  deaths  as  other  towns  of  similar 
size  and  natural  condition,  and  the  problem  which  the  State  Board 
of  Health  entrusts  to  each  one  of  you  is  to  investigate  and  determine 
why  this  is  so,  and  advise  those  responsible  in  the  town  how  it  may 
be  remedied. 

The  large  city  that  in  the  five  years  has  the  largest  average  death 
rate  from  tuberculosis  of  any  city  in  the  State  presents  in  those  five 
years  the  very  encouraging  decrease  in  yearly  number  of  deaths  as 
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follows:  271,  283,  254,  176,  182,  —  a  decrease  of  one-third  in  five 
years,  testifying  to  the  good  work  that  has  been  done  towards  its 
suppression. 

The  decrease  in  death  rates  from  tuberculosis  of  the  lungs  by  the 
introduction  of  improved  water  supplies  into  Lowell  and  Lawrence 
was  given  last  April  in  the  address  to  the  State  Inspectors  of  Health 
of  Massachusetts. 

Other  data  upon  the  general  subject  and  conclusions  in  regard  to 
the  decrease  of  death  rates  from  diseases  not  regarded  as  water-borne 
diseases  are  given  in  a  paper  published  in  "The  Journal  of  Infectious 
Diseases,"  Vol.  7,  No.  4,  Aug.  24,  1910,  pp.  489-564,  Chicago,  enti- 
tled "On  the  Mills-Reincke  Phenomenon  and  Hazen's  Theorem  con- 
cerning the  Decrease  of  Mortality  from  Diseases  Other  than  Typhoid 
Fever  following  the  Purification  of  Public  Water  Supplies,"  by  W,  T. 
Sedgwick,  Ph.D.,  Sc.D.,  professor  of  biology  at  the  Massachusetts 
Institute  of  Technology,  Boston,  and  J.  Scott  MacNutt,  A.B.,  S.B., 
health  officer  of  Orange,  N.  J.  This  paper  gives  the  results  obtained 
at  Lawrence  and  Lowell  compared  with  Manchester,  N.  H.,  and  de- 
crease in  deaths  from  tuberculosis  and  other  diseases  resulting  from  the 
introduction  of  filters  for  the  improvement  of  water  supplies  in  Ham- 
burg, Ger.,  and  in  Albany,  N.  Y.,  and  the  general  reduction  in  other 
diseases  than  typhoid  fever  in  other  places. 

Further  data  upon  the  decrease  of  tuberculosis  by  improvement  in 
water  supplies  may  be  drawn  from  the  results  attending  the  introduc- 
tion of  the  metropolitan  water  supply  in  Massachusetts. 

In  the  six  years  preceding  this  introduction,  the  death  rates  from 
consumption  in  the  metropolitan  district  decreased  from  292  per 
100,000  in  1891  to  253  in  1897,  or  39  per  100,000,  while  in  the  six 
years  following  the  introduction  they  decreased  from  253  in  1897  to 
174  in  1903,  or  79  per  100,000,  or  twice  as  rapidly  as  in  the  preceding 
period. 

We  cannot  say  that  this  great  decrease  in  deaths  was  due  entirely 
to  the  improved  water  supply,  and  do  not  think  it  was,  but  the  fact 
of  the  great  change  at  that  time  is  very  striking,  and  is  worthy  of 
much  consideration  when  studying  the  most  eflScient  methods  of 
decreasing  deaths  by  consumption. 

At  the  same  time  the  decrease  in  deaths  from  typhoid  fever  was  not 
so  marked.  In  the  six  years  preceding  the  introduction  of  metropoli- 
tan water  the  decrease  in  death  rates  from  typhoid  fever  was  from 
31.7  in  1891  to  26.1  in  1897,  or  5.6  per  100,000,  while  in  the  six  years 
following  the  introduction  they  decreased  from  26.1  in  1897  to  18.2 
in  1903,  or  7.9  per  100,000,  or  40  per  cent,  more  than  in  the  preceding 
period. 
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Further  association  of  consumption  and  typhoid  fever  may  be  illus- 
trated by  the  following  facts :  — 

In  the  past  ten  years  in  Massachusetts,  the  four  counties  having  the 
highest  death  rates  from  consumption  are  Suffolk,  Middlesex,  Bristol 
and  Essex,  and  the  four  counties  having  the  highest  death  rates  from 
typhoid  fever  are  Berkshire,  Essex,  Suffolk  and  Bristol.  On  the  other 
hand,  the  four  counties  having  the  lowest  death  rates  from  consump- 
tion are  Franklin,  Berkshire,  Hampshire  and  Norfolk,  and  the  four 
counties  having  the  lowest  death  rates  from  typhoid  fever  are  Franklin, 
Norfolk,  Hampshire  and  Barnstable.  Of  the  four  counties  in  each 
class  there  are  three  which  are  highest  in  both  consumption  and 
typhoid  fever,  viz.,  Suffolk,  Essex  and  Bristol,  and  three  which  are 
lowest  in  both  consumption  and  typhoid  fever,  viz.,  Franklin,  Norfolk 
and  Hampshire. 

You  will  recognize  that,  under  chapter  670  of  the  Acts  of  1913,  if 
tuberculosis  or  any  other  contagious  or  infectious  disease  dangerous 
to  the  public  health  exists  in  any  place  within  the  Commonwealth, 
the  State  Board  of  Health  shall  make  an  investigation  thereof,  and  of 
the  means  of  preventing  the  spread  of  the  disease,  and  shall  consult 
thereon  with  the  local  authorities.  It  shall  have  co-ordinate  powers 
as  a  board  of  health  in  every  city  and  town  with  the  board  of  health 
thereof,  or  with  the  mayor  and  aldermen  of  a  city  or  the  selectmen 
of  a  town  in  which  there  is  no  such  board.  This  act  puts  especial 
responsibility  in  this  matter  upon  you  as  the  agent  of  the  Board,  to 
whom  is  entrusted  oversight  of  the  welfare  of  your  district.  You  are 
to  do  what  you  can,  and  call  upon  the  Board  for  assistance  when  neces- 
sary, and  you  are  to  take  heed  where  the  law  says  shall.  Do  earn- 
estly what  the  law  requires;  seek  the  co-operation  of  the  local  board 
of  health;  share  your  knowledge  with  them,  and  act  whenever  prac- 
ticable in  co-operation  with  its  members. 

As  my  memory  serves  me,  fifty  or  sixty  years  ago,  when  there  were 
more  than  three  times  as  many  deaths  from  consumption  in  the  same 
number  of  inhabitants  as  at  present  in  Massachusetts,  the  disease  pre- 
vailed in  all  classes  of  the  community,  with  the  educated,  well-in- 
formed, well-to-do  people  as  well  as  with  the  uneducated,  the  thought- 
less and  those  of  straitened  circumstances.  Now  that  two-thirds  of 
that  number  of  deaths  no  longer  occur  from  tuberculosis  of  the  lungs, 
it  is  important  that  you  should  learn  in  what  part  of  the  community 
the  remaining  one-third  of  that  number  of  deaths  now  prevails,  in 
order  that  you  may  the  more  efficiently  seek  and  apply  the  remedy. 

From  plottings  already  made,  by  some  of  your  number  on  maps  of 
the  cities  and  large  towns,  of  the  houses  where  deaths  from  tubercu- 
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losis  have  occurred  in  recent  years,  it  is  remarkable  that  large  areas 
and  long  streets  appear  with  few  or  no  death  marks,  and  these  areas 
are  found  to  be  occupied  by  the  better  class  of  houses  surrounded  by 
good  air  and  presumably  occupied  by  well-informed  people,  while  the 
areas  containing  the  greater  number  of  death  marks  are  occupied  by 
people  not  so  well  housed,  more  crowded  and  of  varying  nationality, 
presumably  not  so  well  informed,  especially  as  to  how  to  avoid  the 
conditions  which  cauSe  the  prevalence  of  tuberculosis. 

You  will  acquaint  yourselves  with  the  actual  conditions  in  each  of 
your  cities  and  towns  and  point  out  to  ths  local  board  of  health  the 
importance  of  informing  those  who  need  information  how  to  avoid 
and  to  care  for  the  disease;  and  consider  with  that  board  how  best  to 
impart  that  information  and  urge  the  board  to  provide  the  hospitals 
necessary  to  prevent  the  further  dissemination  of  the  disease  through 
the  community. 

I  have  given  you  data  and  pointed  out  some  of  the  conditions  under 
which  tuberculosis  prevails  in  the  cities  and  towns  of  the  State.  In  all 
of  the  cities  and  large  towns  of  your  district  show  to  the  local  board 
of  health  the  relation  of  their  city  or  town  to  others  in  the  State,  and 
encourage  the  Board  to  bring  its  town  up  to  the  highest  standard 
that  has  been  established.  If  they  have  not  done  so,  advise  them  of 
the  advantage  of  employing  visiting  nurses  to  seek  out  and  instruct 
those  afflicted  with  the  disease,  how  they  may  best  provide  for  their 
improvement,  and  how  they  may  most  effectually  guard  against  com- 
municating the  disease  to  others.  In  this  way  the  large  part  of  the 
cases  may  be  taken  care  of  or  may  take  care  of  themselves  at  home, 
and  many  can  safely  keep  about  their  usual  daily  work.  Others  too 
sick  and  living  in  too  crowded  a  manner  to  be  safely  cared  for  at 
home  without  danger  to  others  must  be  provided  with  hospital  accom- 
modations. The  conditions  found  by  the  visiting  nurses  will  be  the 
best  data  upon  which  to  build  up  public  opinion  to  support  appropri- 
ations for  building  and  maintaining  such  hospitals.  The  community 
should  be  taught  that  a  properly  conducted  tuberculosis  hospital  can 
safely  be  carried  on  with  a  reasonable  yard  between  it  and  the  next 
house. 

There  is  still  another  class  of  cases,  fortunately  not  large,  which 
must  be  handled  in  as  wise  a  manner  as  practicable,  which  is  treated, 
as  to  some  conditions,  in  two  papers  upon  the  "Control  of  the  Care- 
less and  Incorrigible  Consumptive,"  by  Dr.  Mark  W.  Richardson, 
secretary  of  the  Board,  and  by  C.  T.  Callahan,  Esq.,  district  attorney, 
Holyoke,  published  in  the  "Monthly  Bulletin"  of  the  Board  for 
April,  1913. 
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In  all  of  the  towns  where  tuberculosis  prevails  do  all  that  you  can 
to  have  abolished  the  common  practice  of  drinking  water  from  wells 
that  receive  seepage  from  privy,  from  sink  drain,  from  barnyard,  or 
other  source  of  pollution.  Such  wells  prevail  in  small  towns  where 
there  is  no  public  water  supply,  and  in  going  into  such  towns  to 
find  a  boarding  place  in  the  summer  it  is  often  impossible  to  find  one 
where  purity  of  the  drinking  water  is  not  in  danger. 

This  is  especially  the  case  at  summer  resorts,  and  its  correction  de- 
volves on  you  as  far  as  your  powers  extend.  Do  not  be  content  with 
finding  that  the  water  in  the  privy  vault,  not  more  than  100  feet 
distant,  is  lower  than  the  top  of  the  well,  but  see  that  it  is  lower  than 
the  water  in  the  well. 

On  farms  it  is  often  the  case  that  a  place  for  a  well  can  be  selected 
that  will  be  convenient  and  be  above  or  beyond  contamination  from 
household  or  barn  wastes.  In  villages,  generally  recourse  must  be 
had  to  a  source  of  supply  outside  of  village  pollution. 

That  wells  thus  contaminated  may  have  an  important  influence 
upon  the  prevalence  of  tuberculosis  in  our  small  towns  may  be  con- 
cluded from  the  fact  that  more  than  half  of  the  towns  in  the  State 
that  have  more  than  100  deaths  annually  from  tuberculosis  per  100,000 
inhabitants  have  no  public  water  supply,  but  depend  upon  wells, 
many  of  which  are  badly  polluted.  We  depend  upon  you  to  do  all 
that  you  can  to  have  this  cause  of  calamity  removed. 

In  the  smaller  towns  you  will  make  plain  to  the  selectmen  what  you 
see  may  be  accomplished,  and  seek  their  hearty  interest  and  co-opera- 
tion. One  of  them  will  undoubtedly  be  ready  to  go  with  you  and  aid 
in  doing  what  they  see  wdll  be  for  the  credit  and  the  welfare  of  their 
town.  The  first  work  I  would  suggest  in  these  towns  is  to  visit  those 
which  have  the  highest  death  rate,  go  to  every  house  where  there  has 
been  a  death  from  tuberculosis  in  the  past  five  years,  and  carefully 
observe  all  the  conditions  that  may  cause  disease  or  hinder  cure.  You 
may  find  houses  which  have  harbored  tuberculosis  patients  for  genera- 
tions, and  have  never  been  properly  cleaned.  They  may  have  been 
fumigated,  but  the  walls  and  woodwork  may  not  have  been  thoroughly 
cleaned  of  disease  germs.  In  such  cases  you  will  not  only  advise  that 
they  be  cleaned,  but  how  it  is  to  be  done,  and  put  some  town  officer 
or  physician  up  to  see  that  it  is  done.  It  would  be  well  if  you  could 
get  the  selectmen  of  a  group  of  small  towns  to  employ  a  visiting 
nurse  to  advise  and  help  in  families  having  tuberculosis. 

Visit  the  houses  where  people  are  or  have  been  sick,  and  see  if  the 
wells  are  exposed  to  seepage  from  privy  or  other  sources  of  pollution; 
if  so,  notify  the  engineering  department  of  the  Board,  that  samples  of 
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the  water  may  be  obtained  for  chemical  and  bacterial  analysis.  At 
the  same  time  learn  if  there  has  in  the  past  been  typhoid  fever  in  the 
house.  See  also  if  the  houses  are  dark  and  damp,  or  have  damp 
cellars,  and  advise  the  people  of  the  value  of  dry  air  and  sunshine  in 
their  houses. 

Where  houses  are  surrounded  by  undrained  lands  or  are  so  situated 
as  to  be  enveloped  in  morning  fogs,  advise  the  inmates  to  seek  a  home 
on  high,  dry  land  where  sleeping  with  wide  open  windows  would  be 
beneficial. 

In  all  efforts  at  correcting  external  conditions  the  engineering, 
chemical  and  bacteriological  departments  of  the  Board  will  be  ready 
to  co-operate  with  you. 

For  each  health  district  a  road  map  will  be  provided  containing  the 
town  lines,  the  streams,  contours  showing  the  height  of  land  at  each 
hundred  feet  aibove  sea  level,  and  the  roads  and  railroads. 

Upon  these  maps  you  will  locate  in  each  of  the  smaller  towns,  as 
near  as  practicable,  by  a  circular  red  dot,  each  house  in  which  there 
has  been  a  death  from  tuberculosis  in  the  past  five  years.  If  more 
than  one  death  has  occurred  enclose  the  dot  with  a  red  circle  for  each 
death.  Similar  maps  will  be  kept  at  the  secretary's  office  at  the  State 
House  upon  which  these  locations  will  be  copied.  Houses  where  per- 
sons now  sick  with  tuberculosis  are  found  to  live  will  be  represented 
by  red  crosses. 

You  will  visit  each  of  the  houses  mentioned  and  make  record  of  the 
conditions  existing  at  each,  making  mention  especially  of  all  of  those 
conditions  in  or  around  the  place  that  would  in  your  judgment  be  un- 
favorable to  recovery  from  such  illness;  and  as  far  as  practicable  how 
these  unfavorable  conditions  can  be  remedied. 

Designate  each  case  by  a  number,  beginning  with  unity  in  each 
town,  and  always  refer  to  it  by  number  in  your  records.  Advise  the 
head  of  the  family  in  regard  to  improvement  in  conditions  that  can 
be  made,  and  when  helpful  advise  .the  attending  physician  or  the 
selectmen. 

Each  week  write  out  what  you  have  found,  giving  such  data  in 
regard  to  the  individuals  as  will  be  useful  in  studying  the  subject  of 
suppression  of  tuberculosis,  and  giving  all  of  the  conditions  pertinent 
to  the  subject. 

Write  also  what  you  have  advised,  and  what  you  see  can  be  done 
that  will  be  helpful  to  the  remaining  family  or  to  the  individual  who 
is  sick  or  to  the  community. 

You  are  also  to  visit  the  corresponding  towns  in  your  district  where 
low  death  rates  have  prevailed.     Learn   what  differences  from  other 
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towns    exist,    both   in    external    conditions    and   in    the   spirit    of    the 
people. 

Here  you  may  find  that  nearly  all  of  the  tuberculosis  in  the  town  is 
limited  to  a  small  district  where  sanitary  conditions  call  for  your  help. 

Appreciating  what  has  been  done  in  the  past,  and  encouraging  with 
cordial  sympathy  all  of  the  methods  of  procedure  which  others  in  the 
community  may  be  carrying  on  that  in  your  judgment  tend  to  suppress 
tuberculosis,  let  us  with  enthusiasm  endeavor  to  go  to  the  root  of  the 
matter  and  remove  the  conditions,  —  not  only  the  external  conditions, 
but  those  involving  ignorance  of  what  should  be  done,  —  and  inspire 
hope  in  sanitary  measures  that  will  prevent  recurrence  of  the  disease. 

From  the  data  before  you  it  is  evident  that  the  prevalence  of  tuber- 
culosis in  Massachusetts  is  a  local  matter,  involving  the  character  of 
the  people  in  a  community,  their  knowledge  of  what  is  necessary  to 
preserve  their  health  and  determination  to  do  what  is  necessary,  and 
the  necessity  at  times  that  the  community  shall  do  what  individuals 
are  unable  to  do  single-handed. 

In  calling  your  attention  to  conditions  which  a  sanitarian  would 
regard  important  in  dealing  with  tuberculosis  I  have,  because  it  is 
unnecessary  in  addressing  a  body  of  physicians,  made  no  mention  of 
many  conditions,  both  external  and  individual,  which  you  recognize 
among  the  causes  leading  to  tuberculosis,  and  which  you  will  use  in 
advising  individuals  and  communities. 

Many  communities  do  not  know  that  there  is  anything  they  can 
do  to  decrease  the  prevalence  of  tuberculosis.  You  can  show  them 
what  others  —  their  neighbors  —  have  done,  and  point  out  how  they 
can  obtain  similar  results.  You  are  called  upon  to  do  all  that  you 
can  do  to  inform  the  community  and  increase  the  public  spirit  that 
will  lead  the  community  to  do  its  duty. 

HiKAM  F.   Mills, 
Member  of  the  Board. 

Typhoid  Fevek. 
The  typhoid  cases  and  the  typhoid  death-rate  (7.4  per  100,000)  are 
slightly  lower  this  year  than  last,  for  there  have  been  few  outbreaks 
of  any  size.  The  investigations  during  the  year  hav^e  disclosed  many 
instances  of  the  presence  of  typhoid  on  dairy  farms,  and  also  the  too 
frequent  practice  of  exchanging  bottles  at  homes  where  typhoid  is 
present,  especially  when  there  is  no  provision  for  adequately  steriliz- 
ing bottles  at  the  dairies.  Such  exchange  should  be  strictly  forbidden. 
It  has  also  been  noted  that  many  dairies  have  wells  which  are  pol- 
luted or  which  from  their  condition  or  location  may  readily  become 
polluted;   and   the   suggestion   is   made   that   these   could   be   guarded 
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against  in  part  by  the  careful  inspection  of  dairies,  under  the  provi- 
sions of  chapter  744  of  the  Acts  of  the  year  1914,  which  provides 
that  a  dairyman  shall  not  be  permitted  to  sell  milk  in  any  city  or 
town  without  first  obtaining  a  permit  from  the  local  board  of  health 
of  such  city  or  town.  It  also  authorizes  local  boards  of  health  to 
issue  such  permits  after  an  inspection  has  been  made  by  them  and 
conditions  found  satisfactory.  It  also  authorizes  the  revoking  of  such 
permits  because  of  failure  to  comply  with  any  reasonable  conditions. 

The  use  of  anti-typhoid  vaccine  has  been  urged,  especially  in  house- 
holds where  the  disease  was  already  present,  frequently  meeting  with 
opposition  when  such  recommendation  was  made.  The  following  ex- 
amples of  investigation  made  emphasize  especially  one  thing,  viz.,  the 
very  great  importance  of  safeguarding  the  milk  supply.  Every  effort 
should  be  made  to  make  certain  that  those  engaged  in  the  handling 
and  distribution  of  milk  are  not  ill  with  typhoid,  or  that  they  are  not 
typhoid  carriers,  transitory  or  chronic.  This  should  apply  particu- 
larly to  new  employees.  It  would  seem  reasonable  to  inquire  into  the 
personal  history  of  all  such  new  employees  and,  at  least,  to  require  a 
Widal.  In  case  the  Widal  is  positive  further  investigation  should  be 
made  before  the  applicant  is  permitted  to  handle  milk. 

The  examples  given  below  further  emphasize  the  importance  of 
thorough  pasteurization  under  competent  supervision,  at  least  so  far 
as  regards  all  sources  of  supply  handled  by  large  distributors. 

Barre  —  Typhoid  in  Family  of  Dairyman.  —  At  the  end  of  August, 
1914,  two  cases  of  typhoid  occurred  in  the  family  of  a  dairyman,  who, 
temporarily,  was  not  distributing  milk.  Upon  investigation  it  ap- 
peared that  the  infection  was  conveyed  by  a  boarder  who  came  to 
the  farm  on  Aug.  1,  1914,  having  been  discharged  from  a  hospital  on 
July  15,  1914,  where  he  had  been  undergoing  an  attack  of  typhoid 
fever. 

Beverly  —  Typhoid  in  Employee  of  Dairy  or  his  Household.  —  Two 
groups  of  cases  —  one  in  March  and  April,  1914,  involving  12  or 
more  patients,  and  one  in  October,  involving  10  patients,  all  using 
the  same  milk  supply,  either  wholly  or  in  part  —  were  investigated. 
In  both  instances  it  was  found  that  at  some  point  in  the  production 
and  distribution  of  the  milk  an  employee  or  a  member  of  his  house- 
hold was  ill  with  typhoid  fever. 

Bolton  —  Dairyman  ill  with  Typhoid.  —  An  outbreak  of  typhoid 
occurred  in  Roxbury  and  Jamaica  Plain,  in  January,  1914.  Investiga- 
tion showed  that  milk  from  a  dairy  in  Bolton  was  the  source  of 
infection.  The  dairyman  had  himself  been  ill  November,  1913,  and 
he  still  gave  a  positive  Widal.  The  sale  of  milk  from  this  dairy  was 
discontinued. 
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A  further  case  of  typhoid  in  this  town  was  investigated  in  October, 
1914.  As  a  protective  measure  the  sale  of  milk  was  discontinued 
until  improvement  of  sanitary  conditions  had  been  made  and  all 
danger  of  spreading  infection  was  considered  past, 

Leominster  —  Member  of  Dairyman's  Household  convalescent  from 
Supposed  Malaria  (probably  Typhoid).  —  Between  Oct.  6,  1914,  and 
Oct.  31,  1914,  12  cases  of  typhoid  —  9  .between  October  10  and  Oc- 
tober 12  —  occurred  in  the  east  side,  Leominster.  Investigation 
showed  that  all  the  cases  derived  their  milk  supply,  wholly  or  in 
part,  from  Mr.  A.  Mr.  A  purchased  55  quarts  of  milk  daily  and 
purchased  1  can  daily  frojn  a  collector.  The  latter  had  no  cases  on 
his  route.  At  the  A  dairy  sanitary  conditions  were  reasonably  good, 
although  there  were  no  special  facilities  for  washing  and  sterilizing 
the  bottles  and  utensils,  except  in  the  household  kitchen.  There  had 
been  no  known  cases  of  typhoid  on  the  farm  or  in  the  household.  A 
son,  however,  returned  home  from  Montreal.  For  five  or  six  weeks 
before  his  return  he  had  been  unable  to  work  on  account  of  illness,  a 
supposed  attack  of  malaria.  Widal  tests  were  positive  on  two  occa- 
sions, although  one  examination  of  the  stools  was  negative.  This 
young  man  assisted  in  handling  the  milk  on  his  return  home,  and  it 
seems  reasonable  to  assume  the  milk  was  infected  through  him. 
With  his  ceasing  to  handle  the  milk  no  further  cases  occurred. 

Mansfield  —  Unsanitary  Conditions.  —  During  the  month  of  Septem- 
ber, 9  cases  of  typhoid  fever  were  reported  to  the  board  of  health  of 
Mansfield,  and  at  the  end  of  the  month  there  were  about  14  more 
cases  in  which  no  definite  diagnosis  was  made,  but  who  were  sus- 
pected of  having  typhoid.  An  investigation  showed  that  all  those  ill 
with  typhoid,  as  well  as  those  suspected  of  having  the  disease,  were 
supplied  with  milk  by  dealer  X.  No  other  cases  have  appeared  on 
any  other  milk  supply.  An  examination  of  the  farms  from  which  X 
obtained  his  milk  did  not  reveal  any  source  of  infection.  The  con- 
ditions of  the  milk  room  of  X,  however,  and  the  lack  of  facilities  for 
the  proper  sterilization  of  the  milk  bottles  and  utensils,  were  such 
that  if  an  infection  occurred  in  any  part  of  the  supply  it  could  easily 
be  distributed  by  means  of  the  milk  bottles  and  cans. 

The  attention  of  the  local  board  of  health  was  called  to  the  fact 
that  the  washing  facilities  of  the  X  milk  room  were  entirely  inade- 
quate, and  recommendations  were  made  that  immediate  steps  be 
taken  to  provide  facilities  for  the  steam  sterilization  of  the  milk  bot- 
tles, cans  and  of  other  milk-room  utensils. 

Natick  —  Case  regarded  as  Malaria.  —  A  case  for  some  time  re- 
garded  as   malaria  occurred   on   a  dairy   farm   in   Natick.     That  the 
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patient  was  transferred  to  his  father's  home  soon  after  the  onset  of 
the  illness  doubtless  accounted  for  the  fact  that  no  outbreak  of  the 
disease  followed. 

North  Adams  —  Dairyman  ill  with  Typhoid  and  continued  at  Work. 
—  From  August  16  into  September,  1914,  occurred  44  cases  of  typhoid 
known  to  have  been  exposed  to  infection  from  Dairyman  X,  who 
handled  and  distributed  milk  while  ill  with  the  disease.  Mr.  X  had 
not  been  feeling  well  for  some  weeks;  on  August  11  he  consulted  his 
physician,  and  again  on  August  14  or  15,  when  he  was  advised  to 
discontinue  his  work.  On  August  17  his  illness  was  reported  to  the 
local  board  of  health  as  typhoid  fever.  From  the  beginning  of  his 
illness  until  the  time  he  took  to  his  bed  Mr.  X  had  ample  oppor- 
tunity of  infecting  the  milk  supply.  Though  this  dairyman  sold 
but  200  quarts  of  milk  daily,  the  fact  that,  in  addition  to  private 
households,  he  supplied  also  a  boarding  house,  a  lunch  cart  and  two 
places  where  milk  shakes  and  ice  cream  were  sold  gave  abundant  op- 
portunity for  extensive  infection. 

Warren  —  Occasional  Dairy  Worker  ill  with  Typhoid.  —  Late  in  Oc- 
tober, 1914,  4  cases  of  typhoid  occurred  in  crowded  tenements  in 
West  Warren.  An  investigation  showed  possible  infection  from  a 
dairy  where  the  first  patient  occasionally  assisted  his  brother,  the. 
dairyman,  and  also  possible  infection  from  the  use  of  polluted  wells. 
The  patients  were  removed  to  a  hospital,  and  the  sale  of  milk  from  the 
dairy  was  discontinued  until  improvements  were  made.  No  further 
cases  developed. 

Watertown  —  Dairy  Employee  ill  shortly  before  with  Typhoid.  —  Dur- 
ing July,  1914,  27  cases  of  typhoid  occurred  in  Watertown,  23  of 
which  were  associated  with  milk  derived  from  Dairyman  X.  Contin- 
ued search  discovered  a  foreign  laborer  employed  at  this  dairy  who 
gave  a  history  of  serious  illness  a  short  time  before  his  employment 
there.     Blood  tests  made  it  evident  that  this  illness  was  typhoid. 

Weymouth  —  Mild  Outbreak;  no  Definite  Injection  found;  Unsani- 
tary Conditions.  —  On  one  milk  supply  19  cases  of  typhoid  developed 
in  September  and  October,  1914.  While  no  specific  cause  of  infection 
was  discovered,  an  investigation  disclosed  unsanitary  conditions  which 
were  corrected,  and  pasteurization  of  the  milk  was  subsequently  car- 
ried out. 

Webster  —  Unsanitary  Conditions.  —  Four  cases  of  typhoid  occurred 
in  September  and  October,  1914.  In  course  of  the  investigation  no 
definite  source  of  infection  was  disclosed,  although  various  unsanitary 
conditions  were  discovered.  These  were  corrected  when  brought  to 
the  attention  of  the  local  board. 
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A  Special  Typhoid  Study. 

During  a  study  of  a  number  of  cases  of  typhoid  in  the  town  of 
Rowley,  Dr.  Coon  sought  the  assistance  of  the  engineering  division 
to  determine  the  quality  of  certain  well  waters.  After  an  extensive 
examination  of  well  water  it  was  found  that  there  were  but  few  safe 
wells  in  the  town.  This  led  to  a  further  investigation  to  determine 
the  reasons  for  this  condition,  which  resulted  in  a  finding  that  the 
ground  water  in  the  town  of  Rowley,  which  has  no  public  supply,  was 
highly  polluted,  and  that  almost  none  of  the  wells  in  use  proved  upon 
analysis  to  be  safe  for  drinking  purposes. 

This  unusual  condition  found  in  Rowley  led  to  a  further  study  of 
typhoid  mortality  rates  throughout  the  State,  to  see  whether  there 
was  an  increase  or  decrease  of  typhoid  mortality  rates  in  the  different 
towns.  Colored  maps  were  made  up  by  Mr.  Weston  of  the  engineer- 
ing division,  showing  these  rates  for  five-year  periods,  and  a  series  of 
five  State  maps  representing  periods  from  1888  to  1912,  inclusive, 
showed  a  decided  decrease  in  the  typhoid  fever  rate  throughout  the  State. 

A  Simple  and  Effective  Method  for  Disinfection  of  Typhoid 

Stools.^ 

It  is  now  a  well-established  fact  that  the  immediate  destruction 
of  the  typhoid  organism  in  the  excreta  of  the  typhoid  patient  is  one 
of  the  most  important  steps  in  the  control  of  typhoid  fever.  Unfor- 
tunately, however,  in  the  vast  majority  of  cases  of  typhoid  fever  ill 
at  their  homes  nothing  that  might  reasonably  be  called  efficient  disin- 
fection of  stools  is  carried  out. 

One  of  us  (H.  L.)  has  had  occasion  at  various  times  to  investigate 
isolated  cases  of  typhoid  or  outbreaks  of  the  disease.  The  instances 
where  he  observed  any  procedure  of  what  might  be  regarded  as  a 
serious  effort  to  disinfect  the  stools  were  extremely  rare.  Only  in  a 
few  communities  in  the  State  does  the  board  of  health  issue  any 
instructions  when  a  case  of  t\'phoid  is  reported  to  them  as  to  methods 
to  be  used  in  disinfection  of  the  excreta.  It  is  usually  left  to  the 
attending  physician  to  instruct  the  family  in  the  matter.  The  methods 
usually  in  vogue  consisted  in  sprinkling  a  little  chloride  of  lime  or 
sulpho-napthol  over  the  stool,  which  was  promptly  deposited  in  the 
water-closet  or  privy  without  being  mixed  or  without  letting  it  stand. 
Even  in  many  instances  where  trained  nurses  were  in  attendance  the 

I  By  Harry  Linenthal,  M.D.,  Boston,  State  inspector  of  health  and  assistant  physician  to  outpatients, 
Massachusetts  General  Hospital,  and  Henry  N.  Jones,  bacteriologist  to  Massachusetts  State  Board  of 
Health.     Reprinted  from  the  Boston  Medical  and  Surgical  Journal,  Jan.  8,  1914. 
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procedure  was  not  any  more  effective.  The  use  of  the  disinfectants 
in  such  a  perfunctory  manner  simply  gives  a  false  sense  of  security 
to  the  family  and  attendant.  Not  much  need  be  said  of  how  serious 
this  situation  becomes  in  communities  where  no  public  sewer  exists 
and  where  the  excreta  are  deposited  in  privy  vaults  accessible  to 
flies,  or,  as  often  happens,  when  such  privies  are  situated  on  some 
watershed. 

The  bedside  disinfection  of  stools  is  not  as  simple  a  matter  as  it 
might  appear.  The  proper  utensils  are  often  not  available,  and  the 
treatment  of  the  stool  —  the  thorough  mixing  with  the  disinfectant 
and  the  necessary  exposure  of  the  stool  to  its  action  —  will  in  the 
great  majority  of  cases  not  be  carried  out  even  when  detailed  in- 
structions are  given.  Moreover,  it  has  been  questioned  whether  the 
disinfectants  as  ordinarily  recommended  can  be  depended  upon  for 
thorough  disinfection.  Dr.  Alvah  H.  Doty  carried  on  experiments 
with  the  various  disinfectants  recommended  for  the  purpose  as  they 
are  usually  employed.  He  found  that  at  the  end  of  twenty  hours  of 
exposure  to  the  disinfectant  but  one-eighth  of  an  inch  of  the  fecal 
mass  was  disinfected.  Heat  —  boiling  water  or  steam  —  is  the  only 
effective  way  of  dealing  with  typhoid  discharges,  but  clearly  the 
apparatus  needed  to  do  that  is  not  available  in  households. 

A  method  to  disinfect  typhoid  discharges,  to  be  both  practical  and 
effective,  must  be  one  which  should  require  only  such  utensils  which 
are  available  in  every  household,  and  must  be  so  simple  as  to  require 
little  intelligent  effort  on  the  part  of  the  attendant.  Such  a  method 
was  described  by  Dr.  Prausnitz  of  Austria  at  the  Fifteenth  Inter- 
national Congress  on  Hygiene  and  Demography,  held  in  Washington 
in  September,  1912.  The  method  was  devised  by  Dr.  A.  M.  Kaiser 
in  the  Hygienic  Institute  of  Gratz  University.  It  consists  of  adding 
enough  hot  water  to  cover  the  stool  in  the  receptacle  and  then  adding 
about  one-fourth  of  the  entire  bulk  of  quicklime  (calcium  oxide), 
covering  the  receptacle  and  allowing  it  to  stand  for  two  hours.  The 
hydration  of  the  lime  generates  enough  heat  to  destroy  the  typhoid 
organism. 

We  undertook  to  test  out  this  method.  In  the  first  place,  we  set 
out  to  determine  the  quantity  of  heat  generated  and  the  length  of 
time  the  heat  is  retained.  To  make  the  conditions  as  rigid  as  possible 
we  used  an  ordinary  tin  pail  with  a  loose-fitting  cover.  To  a  litre  of 
cold  water  we  added  from  300  to  400  grams  of  ordinary  commercial 
quicklime,  and  the  temperature  was  observed.  We  found  that  the 
lime  varied  in  its  action,  while  in  some  experiments  the  temperature 
would  rise  to  80°  or  even  to  90°  in  about  ten  minutes;  in  others  it 
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would'  take  twenty  minutes  to  one-half  hour  for  the  temperature  to 
go  up  to  75°  or  over  and  maintain  a  temperature  of  over  60°  for  one 
and  one-half  hours.  We  found,  however,  in  several  observations  that 
the  temperature  did  not  go  above  55°,  due  undoubtedly  to  the  poor 
quality  of  the  lime,  although  it  came  from  the  same  lot. 

If,  however,  hot  water  was  used,  ranging  in  temperature  from  50° 
to  65°  C.  it  invariably  rose  to  75°  or  over  in  ten  minutes,  and  in 
twenty  minutes  it  reached  85°  and  often  90°,  and  a  temperature  was 
maintained  over  60°  for  an  hour  and  a  half  or  longer.  We  found  that 
the  temperature  was  maintained  for  a  longer  period  when  an  earthen 
vessel  was  used  than  in  the  tin  vessel. 

Of  the  many  readings  that  we  took  using  hot  water  we  found  that, 
starting  ten  minutes  after  the  addition  of  the  lime  and  continuing 
for  one  and  a  half  hours,  we  got  maximum  temperatures  of  90°  and 
minimum  temperatures  of  58°.  The  average  temperature  for  the 
hour  and  a  half  period,  taking  readings  every  five  minutes,  was  in 
no  case  less  than  74°. 

The  accompanying  chart  shows  the  temperature  readings  taken 
every  five  minutes  for  one  and  a  half  hours,  (a)  with  water  50°  C. 
and  (6)  cold  water.     These  curves  may  be  regarded  as  fairly  typical. 

It  was  clear,  therefore,  that  this  process  generates  enough  heat  to 
destroy  the  typhoid  or  any  other  organism,  with  the  exception  of 
spore  bearers.  The  next  question  was  as  to  whether  the  heat  is 
sufficiently  penetrating  to  destroy  the  organisms  in  the  center  of  the 
fecal  mass.  To  determine  this  we  buried  in  the  center  of  the  fecal 
mass  capillary  tubes  containing  living  typhoid  organisms,  distributed 
over  the  mass  small  lumps  of  lime,  about  400  grams,  and  added 
enough  water  to  cover  the  stool,  and  permitted  the  mixture  to  stand 
for  one  and  a  half  hours.  In  all  the  experiments  with  the  typhoid 
organisms  cold  water  was  used.  The  capillary  tubes  were  then  taken 
out  and  broken  into  a  bouillon  culture.     No  growth  took  place. 

Conclusions. 

The  addition  of  about  a  cupful  of  commercial  unslaked  lime  and 
water  to  a  typhoid  stool  will  generate  enough  heat  to  kill  the  typhoid 
organism.  While  cold  water  may  often  suffice,  it  cannot  be  depended 
upon,  owing  to  the  variable  quality  of  the  lime.  Hot  water  from 
50°  to  60°  C.  will  always  give  the  desired  results.  The  lime  used 
should  be  in  lumps,  broken  up  in  small  pieces  and  distributed  over 
the  stool. 

We  believe  that  this  is  a  simple,  efficacious  method  and  should  take 
the  place  of  the  various  methods  now  recommended  by  local  boards 
of  health. 
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Dirty  Hands  and  Typhoid  Fever.  ^ 
In  the  Journal  of  the  Royal  Army  Medical  Corps  for  June  and  July 
(1913)  appears  a  most  important  article  on  the  Causation  and  Preven- 
tion of  Enteric  Fever  in  Military  Service,  by  Maj.  S.  L.  Cummins,  and 
the  conclusion  reached  in  this  article,  though  written  from  a  military 
standpoint,  can,  in  most  instances,  be  utilized  equally  well  under  the 
circumstances  attending  typhoid  or  enteric  fever  as  it  appears  in  civil 
life.  I  have  selected  a  single  phase  of  the  subject  as  presented  by 
Major  Cummins,  and  that  is  the  possible  role  of  unclean  hands  in  the 
spread  of  this  disease.  Major  Cummins  in  his  work  made  the  follow- 
ing interesting  series  of  experiments:  — 

The  following  technique  was  employed  in  all  the  experiments:  — 

The  fingers  were  washed  in  a  smaU  quantity  of  sterile  water  in  a  sterile 
"Petri"  dish,  or  watch  glass;  the  resulting  dirty  water  was  added,  as  a  rule, 
to  bile  salt  peptone  water  or  else  centrifugalized,  and  the  deposit  plated.  The 
fingers,  too,  were  passed  over  the  surface  of  bile  salt  plates  while  still  moist 
after  washing.    The  media  were  then  incubated  and  examined  for  B.  typhosus. 

Experiment  I.  (July  ^6,  1909).  —  Fingers  of  fecal  carrier  S.  examined. 
Result:  Negative. 

Experiment  II.  (November  2,  1909).  —  Fingers  of  urinary  carriers  F.  I. 
and  S.  examined  (one  hour  after  passing  urine).  Result:  Carrier  F.  I.,  many 
colonies  oj B.  typhosus  both  on  "direct"  plates  and  from  the  bile  salt  peptone 
water.     Carrier  S.,  negative. 

Experiment  III.  (November  6,  1909).  —  Two  urinary  and  three  fecal  carriers 
were  paraded  without  previous  warning,  and  with  no  reference  to  the  time 
since  excreta  had  been  voided.  The  fingers  of  all  were  examined  as  above. 
AH  were  negative  as  regards  B.  typhosus.  From  fecal  carrier  L.,  however, 
a  fair  number  of  motile  Gram-negative  bacilli  were  isolated,  giving  the  cul- 
tural reactions  of  B.  fcecalis  alkaligenes.  They  were,  however,  agglutinated 
completely  by  a  1  in  100  dilution  of  antityphoid  serum,  and  partially  in  dilu- 
tions up  to  1  in  400.  It  may  be  added  that  the  strain  of  B.  typhosus  from 
Carrier  L.  was  very  resistant  to  agglutination,  only  reacting  completely  up  to 
1  in  200  of  the  same  antit5T)hoid  serum.  Unfortunatelj^,  the  culture  kept  for 
fmiiher  examination  was  thrown  away  inadvertently  when  changing  stations, 
and  we  were  unable  to  go  more  completely  into  the  natiu^e  of  the  interesting 
organism  isolated  from  the  fingers  of  Carrier  L. 

The  series  of  experiments  quoted  serves  to  prove  that  B.  typhosus  itself, 
as  weU  as  other  fecal  organisms,  can  be  isolated  from  the  fingers  of  "carriers," 
a  fact  of  great  importance  in  connection  with  the  contamination  of  food  suppUes. 
The  following  experiments  show  the  effects  of  washing  and  removing  the  bacilli 
from  infected  fingers :  — 

1  By  Mark  W.  Richardson,  M.D.,  secretary  of  the  Massachusetts  State  Board  of  Health.  Read  before 
the  Massachusetts  Association  of  Boards  of  Health,  Dec,  11,  1913.  Reprinted  from  American  Journal  of 
PubUc  Health,  February,  1914,  p.  140. 


No.  34.]  STATE  INSPECTORS  OF  HEALTH.  731 

Experiment  IV.  (September  26,  1912).  —  To  ascertain  whether  a  finger 
infected  with  urine  is  easily  steriUzed.  Dipped  the  tip  of  the  right  index  finger 
in  the  urine  of  typhoid  carrier  A.  (Proved  to  contain  upwards  of  3,000,000,000 
per  c.c.)  (a)  Rinsed  in  lysol  solution  (approximately  2  per  cent.).  (6)  Then 
held  the  finger  under  the  tap,  rinsing  first  in  cold,  then  in  very  hot  water  (tem- 
perature not  recorded),  (c)  Washed  very  carefully  in  about  0.5  c.c.  of  sterile 
water  in  a  watch  glass,  and  plated  the  whole  of  the  water  used  for  this  pur- 
pose. Result:  Three  hundred  and  thirteen  colonies  of  B.  typhosus  on  the  plate. 
(d)  After  the  washing  in  sterile  water  mentioned  under  (c)  the  tip  of  the  finger 
was  thoroughly  soaked  in  absolute  alcohol,  allowed  to  dry,  and  the  washing  in 
sterile  water  repeated.  The  "washings"  were  again  "plated."  Result:  Four 
colonies  of  B.  typhosus. 

Experiment  V.  (October  8,  1912).  —  Contaminated  the  tip  of  left  second 
finger  with  urine  from  Carrier  A.  (a)  Allowed  the  finger  to  dry;  (6)  washed 
very  thoroughly  with  soap  and  water  under  a  running  tap.  Dried  thoroughly 
with  a  cloth.  "Washed"  thoroughly  with  0.5  c.c.  of  sterile  water  in  a  watch 
glass  and  plated  the  "washings."  Result:  No  5.  iypAosMs  isolated,  (c)  Finally 
dipped  the  finger  in  lysol  solution  (2  per  cent.),  scrubbed,  dried  with  a  cloth, 
"washed"  as  before  and  plated  the  "washings."    Result:  No  B.  typhosus. 

The  first  experiment  shows  that  it  may  be  very  difiicult  to  free  a  finger  from 
contamination  by  B.  typhosus.  The  second  attempt  was  successful,  possibly 
owing  to  the  fact  that  the  fingers  were  thoroughly  dried  with  a  cloth,  the  me- 
chanical friction  apparently  helping  to  remove  the  bacteria.  Even  if  this  were 
the  case,  it  only  means  that  the  cloth  became  infected,  and  the  danger  of  con- 
taminated fingers  remains  obvious. 

In  this  connection,  I  will  recall  to  your  attention  some  experiments 
made  by  Mr.  Henry  N.  Jones,  bacteriologist  of  the  State  Board  of 
Health,  who  has  found  B.  coli  on  three  out  of  twelve  towels  taken 
from  a  number  of  toilet  rooms  accessible  to  a  considerable  number  of 
persons.  Mr.  Jones  summarizes  his  results  as  follows:  "A  consider- 
able portion  of  public  roller  towels  becomes  contaminated  with  human 
feces.  An  unknown  number  of  human  "carriers"  have  typhoid  bacilli 
in  their  feces.  How  many  cases  of  typhoid  fever  are  contracted 
through  contact  with  soiled  roller  towels?" 

Now,  in  1913  (year  ending  December  1),  2,363  typhoid  fever  cases 
were  reported  to  the  State  Board  of  Health  of  Massachusetts.  Inas- 
much as  it  is  estimated  that  4  per  cent,  of  typhoid  fever  patients  be- 
come chronic  carriers,  it  is  evident  that  approximately  ninety-five 
"carriers"  were  added  in  1913  to  those  previously  in  existence.  More- 
over, it  is  stated  that  women  exceed  men  as  chronic  carriers  of  typhoid 
infection  in  a  proportion  of  five  to  one,  a  most  significant  fact  when 
it  is  considered  that  women,  far  more  than  men,  are  concerned  with 
the   handling   of   our  food   supplies.      Under   the   circumstances,    the 
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wonder  would  seem  to  be  that  we  do  not  have  a  much  larger  amount 
of  typhoid  fever.  If  a  single  drop  of  urine  can  contain  3,000,000,000 
typhoid  bacilli,  what  can  we  think  about  the  waiter's  thumb  which 
gets  into  our  soup  and  the  none-too-clean  fingers  of  the  farmer  who 
milks  the  cows? 

Now  as  regards  typhoid  carriers,  there  is  no  doubt,  in  my  mind, 
that  the  urinary  carrier  is  far  more  dangerous  than  the  fecal  carrier, 
for  urinary  infection  is  practically  always  constant,  whereas  fecal  in- 
fection oftentimes  is  very  markedly  intermittent,  and  in  this  connec- 
tion it  is  important  to  point  out,  as  shown  by  Major  Cummins,  that 
the  carrier  condition  may  be  much  aggravated  by  a  number  of  differ- 
ent factors,  for  instance,  under  conditions  of  rest  and  quiet,  the  bacilli 
in  both  feces  and  urine  may  drop  to  very  moderate  numbers.  In  the 
process,  however,  of  extreme  muscular  work,  such  as  is  seen  in  a 
military  campaign,  the  bacilli  increase  very  markedly  in  number. 
Furthermore,  it  has  been  noted  that  treatment  of  typhoid  carriers 
with  specific  typhoid  vaccine  increases  temporarily  to  a  great  extent 
the  number  of  bacilli  excreted. 

Another  interesting  feature  pointed  out  by  Major  Cummins  is  the 
following,  that  severe  diarrhoea  will  often  bring  to  light  typhoid  bacilli 
in  the  feces  of  a  carrier  when  they  had  been  absent  previously  for 
long  periods  of  time.  Major  Cummins  explains  this  increase  as  caused 
by  the  rapid  passage  through  the  intestinal  tract  of  the  typhoid  bacilli 
from  the  region  of  the  gall  bladder  to  the  rectum.  Because  of  this 
rapid  passage,  the  typhoid  bacilli  escape  a  strong  inhibitory  action 
exerted  ordinarily  by  the  B.  coli  communis.  Indeed,  another  experi- 
ment by  Major  Cummins  shows  apparently  that  B.  coli  has  this  strong 
antagonistic  action  on  the  typhoid  bacillus.  It  was  found,  for  in- 
stance, that  the  growth  of  the  typhoid  bacillus  in  unsterilized  milk 
ceases  in  a  short  time  because,  apparently,  of  the  presence  in  the 
milk  of  B.  coli,  whereas  in  sterilized  milk  the  typhoid  bacillus  increases 
almost  without  cessation.  This  feature,  of  course,  has  a  very  im- 
portant bearing  upon  the  handling  of  pasteurized  milk. 

What  can  we  do  to  eliminate  this  danger  which  we  run  constantly 
of  typhoid  infection  through  the  uncleanly  habits  of  typhoid  carriers? 
As  far  as  fecal  carriers  are  concerned,  all  efforts  at  the  present  time 
have  failed  to  discover  any  method  of  cure.  Furthermore,  urinary 
carriers,  especially  of  the  subacute  and  chronic  type,  are  very  slightly 
susceptible  to  curative  treatment.  A  few  will  yield  to  the  adminis- 
tration of  hexamethylenamine.  I  believe,  however,  that  this  drug, 
used  from  a  preventive  standpoint,  may  be  of  great  importance.  I 
have  recommended  for  a  number  of  years  that  all  cases  of  typhoid 
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fever  be  given  hexamethylen amine  in  doses  of  five  to  ten  grains  each, 
three  times  a  day,  throughout  the  course  of  the  disease,  and,  with 
such  treatment,  I  believe  that  the  development  of  the  carrier  condi- 
tion, as  far  as  the  urinary  tract  is  concerned,  may  be  prevented.  I 
shall  never  forget  the  theatrical  effect  produced  by  this  drug  upon  the 
infected  urine,  as  observed  during  the  acute  course  of  the  disease. 
A  urine  absolutely  clouded  with  bacilli  would  become  oftentimes  per- 
fectly clear  within  twenty-four  hours.  This,  as  I  have  said,  is  the 
favorable  time  for  the  exhibition  of  this  drug,  when  the  condition  is 
simply  that  of  bacteriuria  and  before  any  marked  pathological  changes 
have  taken  place  in  the  mucous  membrane  of  the  urinary  tract.  By 
active  efforts,  then,  in  the  direction  thus  indicated,  I  have  no  doubt 
that  the  number  of  urinary  carriers  in  any  community  can  be  very 
distinctly  cut  down,  and  this  reduction  in  the  number  of  carriers  can- 
not fail  to  be  of  the  greatest  importance  as  regards  the  incidence  of 
the  disease. 

What  shall  the  health  officer  do  when  these  chronic  carriers  have 
been  discovered  and  when  it  has  been  demonstrated  that  no  thera- 
peutic measures  remove  the  dangerous  conditions?  To  be  logical, 
typhoid  carriers,  be  they  of  the  fecal  or  urinary  type,  should  be  kept 
under  the  supervision  and  control  of  health  officers  as  long  as  their 
dangerous  properties  are  known  to  persist,  but  a  period  of  quarantine 
which  mi^ht  necessitate  individual  restraint  for  a  period  covering  forty 
or  fifty  years,  is,  of  course,  not  to  be  thought  of.  In  our  pamphlet 
concerning  the  control  of  typhoid  fever,  the  State  Board  of  Health 
has  been  accustomed  to  recommend  that  no  typhoid  convalescent  be 
discharged  from  observation  "until  two  consecutive  negative  examina- 
tions have  been  made  of  the  stools  and  urine.  If  the  patient's  busi- 
ness brings  him  in  contact  with  food  supplies,  four  consecutive  nega- 
tive examinations  of  the  stools  and  urine  should  be  required.  In  case 
a  person  is  found  to  be,  in  spite  of  all  .treatment,  a  chronic  carrier  of 
typhoid  bacilli,  he  should  be  kept  under  competent  supervision  by 
the  local  board  of  health;  he  should  not  be  allowed  to  engage  in  occu- 
pations requiring  the  handling  of  foodstuffs  and,  in  case  he  moves  to 
another  neighborhood,  the  local  health  authorities  of  that  neighbor- 
hood should  be  notified  at  once." 

It  has  been  pointed  out  that  to  a  certain  extent,  at  least,  the  re- 
quirements just  stated  can  be  of  comparatively  little  avail,  because 
fecal  carriers,  being  highly  intermittent  as  regards  the  excretion  of 
typhoid  bacilli,  can  by  no  means  be  regarded  as  without  danger,  even 
in  the  presence  of  several  negative  cultures.  It  has  been  proposed, 
therefore,    that    such    examinations  be    not    required    and    that    every 
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typhoid  convalescent  be  strongly  impressed  with  the  possible  dangers 
he  may  inflict  on  others  in  his  surroundings. 

While  I  should  be  willing  to  accede  to  a  certain  extent  to  the  argu- 
ments advanced  abov^e,  at  least  as  far  as  the  fecal  carriers  are  con- 
cerned, I  believe  that  the  examination  of  urine  cannot,  under  any 
conditions,  be  given  up.  The  urinary  carrier,  representing  as  he  does 
a  maximum  of  potential  infection,  and,  moreover,  infection  which  is 
likely  to  be  constant  for  months  or  years,  must  without  doubt  become 
subject  to  a  supervision  infinitely  more  exacting  than  that  necessary 
for  a  fecal  carrier.  I  would,  therefore,  still  require  the  examination 
of  stools  and  urines  of  the  convalescent,  recognizing  the  fact  that  a 
negative  report  from  the  urine  is  of  the  greatest  possible  value,  also 
recognizing,  however,  that  a  negative  result  from  the  stools  is  of  prac- 
tically no  value. 

Finally,  as  far  as  unclean  hands  are  concerned,  our  course,  as  re- 
gards typhoid  infection,  would  seem  to  resolve  itself  into  the  two  fol- 
lowing propositions:  first,  that  inasmuch  as  no  person  can  be  abso- 
lutely certain  that  he  is  not  a  typhoid  carrier  (for,  of  course,  it  is  well 
known  that  a  healthy  human  being,  and  especially  those  attendant 
upon  typhoid  patients,  may  become  a  temporary  typhoid  carrier,  even 
though  he  has  not  suffered  from  the  disease  itself)  every  one  should, 
as  far  as  possible,  wash  his  hands  with  scrupulous  care  after  any  possi- 
ble contamination  with  feces  or  urine,  and,  secondly,  that  no  one 
should  think  of  handling  food,  either  for  his  own  use,  or  for  others, 
without  carefully  washing  his  hands. 

Varicella. 

This  disease,  lightly  regarded,  like  measles  or  whooping  cough,  is 
far  from  being  satisfactorily  reported.  It  is  of  importance  because  it 
is  so  frequently  confused  with  smallpox.  For  this  reason  all  cases 
should  be  reported  and  investigated  by  the  local  health  authorities. 

During  the  year  the  inspectors  have  rendered  assistance  in  many 
communities  in  the  diagnosis  of  suspected  or  uncertain  cases. 

Whoopixg  Cough. 

Outbreaks  of  whooping  cough  have  been  investigated  in  some  in- 
stances, again  demonstrating  that  the  reports  of  this  disease  are  far 
from  complete  or  satisfactory.  The  finding  of  cases  of  this  disease 
at  the  "movies,"  in  school  and  other  public  places  merely  proves  the 
popular  indifference  to  this  serious  disease,  or  at  least  the  popular 
ignorance  of  its  true  gravity. 

In  addition  to  incomplete  reports  and  the  popular  attitude  toward 
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the  disease,  a  further  difficulty  in  the  control  of  the  disease  lies  in 
the  prolonged  period  during  which  the  infection  may  be  spread,  and 
the  corresponding  reluctance'  to  observe  suitable  restrictive  measures. 
Here  again,  as  in  measles,  one  of  the  chief  problems  is  to  increase 
the  knowledge  concerning  the  disease  and  its  serious  complications 
and  after-effects,  so  that  the  public  will  itself  demand  and  enforce 
proper  measures  for  the  control  of  the  disease. 

Miscellaneous. 
Individual  cases  of  typhus,  tetanus,  pellagra  and  leprosy  were  in- 
vestigated. 

NUISANCES. 

In  general,  nuisances,  though  at  times  very  annoying,  are  not  a 
public  health  problem,  and  for  this  reason  they  should  be  under  the 
jurisdiction  of  the  police  rather  than  the  Health  Department,  whose 
efforts  and  time  could  be  employed  to  greater  advantage  in  other 
directions. 

To  judge  from  the  complaints  of  nuisances  received  by  the  Depart- 
ment it  seems  not  to  be  generally  known  that  under  the  law  the 
abatement  of  local  nuisances  is  a  matter  wholly  within  the  jurisdic- 
tion of  local  boards  of  health,  —  that  the  State  Department  of  Health 
has  no  standing  in  the  matter,  save  in  an  advisory  capacity. 

As  in  other  years,  nuisances  brought  to  the  attention  of  the  in- 
spectors, either  directly  or  referred  from  the  office  of  the  Department, 
have  been  inspected,  and  the  matter  has  been  taken  up  with  the  local 
board  of  health  and  the  parties  concerned. 

In  numerous  instances  it  has  been  found  that  no  real  nuisance  ex- 
isted; that  the  complaint  was  made  because  of  some  fancied  danger; 
or  that  it  originated  in  some  petty  neighborhood  quarrel. 

Where  nuisances  existed,  for  the  most  part  they  fell  into  one  of  the 
following  groups :  — 

Nuisances  connected  with  house  drainage  and  waste,  including 
overflowing  cesspools  and  foul  privies. 

Nuisances  connected  with  collections  of  garbage  and  rubbish. 

Nuisances  connected  with  the  keeping  of  domestic  animals,  such  as 
pigs,  ducks,  chickens  and  doves. 

Nuisances  connected  with  unsanitary  buildings,  dwellings  and  sta- 
bles. 

Practically  all  nuisances  were  satisfactorily  cared  for,  though  some- 
times repeated  visits  were  necessary  to  secure  this  result. 
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WATER  SUPPLIES. 

The  work  of  the  inspectors  with  reference  to  water  supplies  has  been 
largely  confined  to  the  taking  of  samples  from  wells  and  springs  where 
there  was  reason  to  suspect  that  they  may  have  had  to  do  with  the 
spread  of  disease,  and  in  most  instances  the  analysis  of  the  samples 
submitted  showed  that  they  were  unsafe,  and  other  supplies  were 
advised. 

In  two  instances  advice  was  given  as  to  drinking-water  supplies  for 
schools,  and  in  a  like  number  the  drinking-water  supply  of  industrial 
establishments  was  investigated  and  other  supplies  advised. 


SANITATION  OF  POLICE  STATIONS,  LOCK-UPS,  HOUSES  OF 
DETENTION,  JAILS,  HOUSES  OF  CORRECTION,  PRISONS  AND 
REFORMATORIES. 

In  accordance  with  chapter  405  of  the  Acts  of  1910,  as  amended 
by  chapter  282  of  the  Acts  of  1911,  the  State  Inspectors  of  Health 
made  the  fifth  annual  examination  of  police  stations,  lock-ups  and 
houses  of  detention,  and  the  fourth  annual  examination  (excluding 
Suffolk  County)  of  jails,  houses  of  correction,  prisons  and  reforma- 
tories^ 

Jails,   Houses  of  Correction,  Prisons  and  Reformatories. 

The  examinations  of  jails,  houses  of  correction,  prisons  and  reform- 
atories showed  that,  as  a  rule,  they  were  in  a  condition  worthy  of 
commendation. 

In  accordance  with  the  provisions  of  the  law  above  mentioned,  the 
following  general  rules  have  been  prescribed  by  the  State  Board  of 
Health:  — 

Concerning  Police  Stations,  Lock-ups  and  Houses  of  Detention. 

\.  As  to  Furnishing  and  Use  of  Drinking  Cups.  —  The  provision  of  the 
common  drinking  cup  is  unlawful  in  accordance  vnih  the  provisions  of  chapter 
428  of  the  Acts  of  1910. 

A  drinking  cup  after  use  by  one  person  should  be  washed  clean  before  being 
used  by  another. 

2.  As  to  Dishes  used  for  Food.  —  All  dishes  and  utensils  used  for  food  should 
be  thoroughly  cleaned  and  washed  in  boiling  water  after  use. 

3.  As  to  Bedding.  —  Every  woman  prisoner  should  be  furnished  -^-ith  a 
mattress.  The  mattress  should  have  a  smooth  smface  and  be  covered  with 
rubber  or  other  waterproof  material.    This  should  be  encased  in  a  slip  of  wash- 
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able  material  or  covered  with  a  sheet.  These  sUps  or  sheets  should  be  changed 
for  each  occupant  and  washed.  Both  mattresses  and  coverings  should  be  re- 
moved from  the  cells  diuing  the  day  and  thoroughly  aired. 

4.  As  to  Ventilation.  —  All  cells  should  be  adequately  ventilated,  (Cells 
ventilated  by  means  of  openings  into  ventilating  flues  must  have  some  means, 
mechanical  or  other,  for  creating  a  circulation  of  air.) 

Concerning  Jails,  Houses  of  Correction,  Prisons  and  Reformatories. 

1.  As  to  Furnishing  and  Use  of  Drinking  Cups.  —  The  provision  of  the  common 
drinking  cup  is  imlawful  in  accordance  'uath  the  provisions  of  chapter  428  of  the 
Acts  of  1910, 

2.  As  to  Dishes  used  for  Food.  —  All  dishes  and  utensils  used  for  food  should 
be  thoroughly  cleaned  and  washed  in  boihng  water  after  use. 

3.  As  to  Bedding.  —  Every  prisoner  should  have  one  mattress,  in  which  a 
sufficient  amount  of  hair,  excelsior  or  some  other  material  is  stuffed  to  make  it 
comfortable,  a  pair  of  sheets  and  a  sufficient  number  of  blankets  to  keep  him 
warm.  Whenever  the  mattress  becomes  soiled,  it  should  be  renovated  or  re- 
placed. Mattress  and  coverings  should  be  thoroughly  aired  during  the  day. 
Clean  sheets  should  be  used  for  each  occupant.  Blankets  should  be  washed 
frequently. 

4.  As  to  Ventilation.  —  All  cells  should  be  adequately  ventilated.  (Cells 
ventilated  by  means  of  openings  into  ventilating  flues  must  have  some  means, 
mechanical  or  other,  for  creating  a  circulation  of  air.) 

5.  As  to  Towels.  —  The  provision  of  the  common  towel  is  unlawful  in  accord- 
ance with  chapter  59  of  the  Acts  of  1912,  as  set  forth  in  rules  and  regulations 
made  by  the  State  Department  of  Health,  \az.:  It  shall  be  unlawful  to  provide 
a  common  towel  (a)  in  a  lavatory  used  in  connection  with  any  pubhc  institu- 
tion; ...  (6)  the  tenn  "common  towel"  as  used  in  these  regulations  shall 
be  considered  to  mean  a  roller  towel  or  a  towel  available  for  use  by  more  than 
one  person  without  being  washed  after  such  use. 

The  officials  responsible  for  the  enforcement  of  these  rules  were 
informed  of  unsanitary  conditions  found  by  the  State  Inspectors  of 
Health,  in  order  that  necessary  steps  might  be  taken  to  place  a  given 
lock-up  or  other  building  in  a  proper  sanitary  condition. 

The  following  tabulation  gives  the  names  of  the  cities  and  towns 
to  which  letters  w^ere  sent,  and  the  faulty  conditions  to  which  the 
attention  of  the  local  authorities  was  directed:  — 

As  to  Furnishing  and  Use  of  Drinking  Cups. 

Bridgewater.  Hull.  |  North  Attleborough. 

Chicopee.  Huntington.  {  Pembroke. 

Duxbury.  Kingston.  i  South  Hadley. 

Enfield.  Merrimac.  i  Sterhng. 

Holyoke.  Monson,  I  West  Brookfield. 
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As  to  Dishes  used  for  Food. 
Pembroke.  I  West  Brookfield. 


As  to  Bedding. 

Barre. 

Huntington. 

Pembroke. 

Bridgewater. 

Kingston. 

South  Hadley. 

Dana. 

Merrimac. 

Uxbridge. 

Duxbury. 

North  Attleborough. 

Ware. 

Enfield.' 

Northampton. 

West  Brookfield. 

Greenfield. 

Oxford. 

WiUiamstown. 

Holyoke. 

As  to  Ventilation. 

Avon. 

Kingston. 

North  Adams. 

Cambridge. 

Ludlow. 

North  Attleborough 

Chicopee. 

Melrose. 

Northampton. 

Dana. 

Middleborough. 

Pittsfield. 

Duxbury. 

Monson. 

Rockland. 

Enfield. 

Montague. 

SterUng. 

Greenfield. 

New  Bedford. 

Uxbridge. 

Hull. 

Oxford. 

West  Brookfield. 

Huntington. 

In  these  letters   attention   was   also   called   to   lighting,   disposal  of 
sewage  and  cleanliness,  as  follows:  — 


Lighting. 


Barre. 

Cambridge. 

Dana. 

Greenfield. 

HuU. 

Kingston. 


Bridgewater. 
New  Bedford. 
Pembroke. 


Bridgewater. 

Dana. 

Greenfield. 


Leominster. 

North  Attleborough 

Ludlow. 

Pittsfield. 

Middleborough. 

Rockland. 

Montague. 

Sterhng. 

New  Bedford. 

Ware. 

Northampton. 

Disposal  of  Sewage. 

Rockland. 

Ware. 

South  Hadley. 

WiUiamstown. 

Cleanliness. 

Holyoke. 

Oak  Bluffs. 

New  Bedford. 

Pembroke. 

North  Adams. 

Rockland. 
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THE  PROTECTION  AND  IVLIINTENANCE  OF  THE  PUBLIC 
HEALTH  DURING  AND  SUBSEQUENT  TO  A  GREAT  CON- 
FLAGRATION.i 

During  the  night  of-  June  25,  1914,  several  thousand  people  in 
Salem,  a  sea-coast  city  of  Massachusetts,  were  made  homeless  by  a 
fire.  The  burned  area  included  a  large  manufacturing  community. 
The  entire  burned  area  covered  a  mile  in  length  from  west  to  east 
and  a  varying  width  from  a  few  hundred  feet  to  more  than  half  a 
mile.     The  population  previous  to  the  fire  was  about  40,000. 

On  the  day  following  the  fire,  the  city  was  placed  under  martial  law. 

On  the  morning  of  this  day  the  Governor  of  the  Commonwealth 
handed  to  me  the  following  document:  — 

To  Whom  It  May  Concern: 

This  is  to  certify  that  William  C.  Hanson,  IM.D.,  has  been  instructed  by 
me  to  represent  the  Massachusetts  Board  of  Health  at  Salem,  and  I  desire 
full  authority  to  be  given  him  to  go  to  any  section  of  the  city  and  to  do  any 
work  that  he  may  deem  necessary'  to  safeguard  the  pubhc  health  of  the  city 
of  Salem. 

[Signed]  David  I.  Walsh, 

Governor. 

This  made  it  mandatory  for  the  public  health  authorities  to  work 
with,  not  against,  the  military  forces.  The  first  step  in  importance, 
therefore,  was  to  find  out  immediately  the  most  effective  way  of 
assisting  the  militia. 

The  State  Board  of  Health  had  made  preparations  for  the  emer- 
gency. On  the  night  of  the  fire  we  realized  that  a  portion  of  our  force 
would  be  called  upon  to  assist  the  militia  to  maintain  the  health  of 
the  fire-stricken  community.  There  must  be  a  pure  water  supply  and 
a  system  of  sewerage,  not  only  for  the  military  camps  but  for  the 
refugees.  Then,  too,  special  precautions  must  be  taken  as  to  the  pro- 
tection of  food  supplies  and  a  careful  watch  made  over  the  preva- 
lence of  communicable  diseases. 

Methods  of  action  were  clearly  mapped  out  and  members  of  our 
health  district  ofiicials  were  in  readiness  to  pull  together  in  such  ways 
as  might  appear  desirable. 

There  was  no  stir  or  commotion  on  our  part,  but  a  definite  pre- 
paredness of  action.  In  the  course  of  usual  activities,  we  had  devel- 
oped well-defined  methods  of  sanitation,  and  all  that  was  needed  was 

1  By  William  C.  Hanson,  M.D.,  State  Department  of  Health,  Boston,  Mass.  Read  before  the  Gen- 
eral Session  of  The  American  Public  Health  dissociation,  Jacksomille,  Fla.,  Dec.  4,  1914. 
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to  put  these  methods  into  immediate  efTect,  although,  to  be  sure,  under 
more  or  less  trying  conditions. 

The  State  Board  of  Health,  therefore,  recognized  the  fact  that  the 
entire  sanitary  problem  must  be  dealt  with  by  two  big  forces,  (1)  a 
body  of  military  surgeons,  working  under  strict  military  discipline, 
and  (2)  a  corps  of  officials  trained  in  municipal  and  state  health 
work. 

In  other  words,  the  problem  was  a  double  one  —  of  military  and 
civilian  sanitation. 

The  one  big  leader  or  general  at  the  time  of  a  great  fire  is  obvi- 
ously the  Governor  of  the  State,  the  commander-in-chief  of  the  army. 
As  would  be  expected,  he  looked  upon  the  adjutant-general  of  the 
militia  and  some  responsible  official  of  the  State  Board  of  Health  to 
get  together  and  join  their  forces.  The  Governor,  therefore,  summoned 
us  in  consultation.     This  constituted  the  first  official  step  taken. 

Whether  in  military  or  civilian  sanitation,  discipline  is  an  essential 
requisite  for  success.  Discipline  among  our  health  officials  had  long 
since  become  second  nature  to  them.  They  had  been  accustomed  to 
teamwork.  To  pull  together,  therefore,  in  the  interest  of  so  great  a 
cause  as  that  of  maintaining  the  health  of  this  fire-stricken  community 
did  not  seem  to  them  a  duty,  but  a  pleasure. 

Our  officials  knew  that  not  only  must  the  health  of  the  civilians  be 
protected,  but  that  of  the  troops,  in  order  that  the  troops  might  be 
kept  in  the  best  condition  for  their  work  and  not  spread  disease  to 
the  civilians. 

Thus  the  problem  became  less  difficult  because  there  was  but  one 
aim  in  view  —  to  cause  the  maintenance  of  the  health  of  both  troops 
and  civilians. 

The  best  way  of  maintaining  the  health  of  the  troops  and  civilians 
was  by  means  of  military  discipline,  and,  as  the  city  was  placed  under 
martial  law,  it  was  the  only  way. 

The  first  requisite,  therefore,  at  the  time  of  a  great  conflagration, 
is  military  discipline  and  efficiency  in  health  work. 

The  highest  standard  of  military  discipline  and  efficiency  can  be 
attained  only  through  the  joined  forces  of  military  and  civilian  offi- 
cials under  the  command  of  one  responsible  and  efficient  head  in 
charge  of  each  force,  both  of  whom  are  directly  responsible  to  the 
commander-in-chief  of  the  militia  —  the  Governor  of  the  State. 

So  thoroughly  in  harmony  did  the  officials  of  the  State  Board  of 
Health  and  the  militia  act  that  no  time  was  lost  in  discussion.  Im- 
portant and  effective  results  were  attained  through  prompt  decisions  and 
a  keen  appreciation  of  each  other's  viewpoints,  training  and  position. 
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The  experiences  resulting  from  such  harmonious  action  between  the 
military  and  civilian  health  officials  lead  me  to  suggest  that  public 
health  officials  not  now  familiar  with  the  military  training  and  disci- 
pline of  the  State  militia  in  camp  sanitation  lose  no  time  in  acquiring 
such  practical  knowledge.  I  believe  it  to  be  a  fundamental  necessity 
for  the  most  effective  protection  and  maintenance  of  the  public  health 
during  and  subsequent  to  a  great  conflagration. 

You  perhaps  noted  the  word  "maintenance"  in  the  title  of  my  paper 
"The  Protection  and  Maintenance  of  the  Public  Health  during  and 
subsequent  to  a  Great  Conflagration."  It  is  indeed  not  enough  at 
the  time  of  a  great  conflagration  to  cope  with  unusual  and  atypical 
conditions  tending  to  break  down  the  health  of  the  community;  the 
every-day  problems  must  be  dealt  with.  If  anything,  exceptional 
pains  should  be  taken  to  observe  the  commonplace,  or  seemingly 
trivial,  objectionable  conditions,  in  order  to  remedy  them  promptly 
before  any  such  assume  larger  proportions  and  become  associated 
with  an  outbreak  of  disease.  To  act  as  if  the  common  sanitary 
standard  of  maintaining  health  in  a  community  will  answer  the  pur- 
pose of  the  stricken  community  is  to  fail  to  grasp  the  situation  with 
all  its  dangers.  Too  strict  sanitation  is  scarcely  possible.  The  city 
must  have  a  thorough  cleaning  and  must  be  kept  clean  until  living 
conditions  again  become  normal.  Moreover,  the  highest  practicable 
standard  of  civilian  sanitation  is  in  keeping  with  the  military  standard. 

The  second  requisite,  then,  at  the  time  of  a  great  conflagration,  is 
a  common  high  standard  of  sanitary  efficiency  for  both  troops  and 
civilians. 

In  one  of  the  military  camps,  where  about  2,000  people  were  under 
canvas,  there  were  on  duty  three  medical  officers,  two  medical  ser- 
geants, fifteen  enlisted  men  of  the  medical  corps  and  from  eighteen 
to  twenty  civilian  helpers,  who  had  direct  charge  of  the  medical  and 
sanitary  work.  In  addition  to  these  officers,  two  companies  of  the 
militia  furnished  the  necessary  guards  for  the  company's  streets,  hos- 
pital, kitchens,  latrines,  and  grounds.  Each  medical  officer  had  two 
orderlies  in  constant  attendance  while  he  circulated  about  the  camp  all 
day  long,  making  the  refugees  keep  the  tents  in  order  and  use  the 
latrines  instead  of  their  own  tents.  The  other  enlisted  men,  either 
with  or  without  a  non-commissioned  officer,  had  charge  of  the  civilian 
helpers  and  of  the  policing  of  the  grounds.  The  people  were  quickly 
trained  to  keep  their  tents  in  proper  order.  One  man,  who  refused 
to  keep  his  tent  in  order,  was  arrested  by  the  guard  on  duty,  who,  in 
turn,  sent  for  a  civilian  policeman,  with  the  result  that  the  man 
served  thirty  days  in  jail. 
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Outside  the  tents  equally  good  sanitation  was  demanded.  The  city 
was  divided  into  several  sections,  with  a  medical  officer  of  health  at 
the  head  of  each  section.  This  official  was  held  responsible  for  a 
careful  sanitary  inspection  of  his  territory.  The  information  thus 
gained  was  used  at  once  and  effectively.  In  this  work  the  State  and 
local  health  officials  co-operated  in  their  usual  manner,  but  to  an  ex- 
ceptional degree  of  efficiency.  House-to-house  inspections  were  made 
to  detect  cases  of  communicable  diseases,  bad  housing  conditions  and 
possible  source  of  illness.  Extraordinary  efforts  were  made  to  cover 
all  exposed  human  excreta  and  other  sources  of  fly-breeding  material. 

In  order  to  prevent  the  occurrence  of  typhoid  fever  and  dysentery,  a 
vigorous  anti-fly  campaign  was  instituted.  We  emphasized  the  need 
of  screening  all  foodstuffs  and  of  placing  fly  traps  in  the  homes, 
bakeries,  stables,  restaurants,  or  any  places  where  food  was  kept  or 
sold. 

A  map  of  the  burned  area  was  prepared  on  the  day  following  the 
fire.  An  epidemiological  map  was  prepared  daily,  and  every  communi- 
cable disease  investigated,  including,  in  addition  to  the  usual  "notifi- 
able" diseases,  diarrhoea,  tonsillitis,  sore  throat,  acute  bronchitis, 
broncho-pneumonia  and  pneumonia. 

Numerous  analyses  of  the  city  water  supply  were  made  and  all 
reasonable  steps  taken  to  overcome  promptly  any  threatened  dangers 
of  disease. 

The  milk  supply  was  carefully  watched  and  no  milk-borne  disease 
occurred  on  any  dairy  farm  in  the  towns  and  cities  from  which  raw- 
milk  was  shipped  into  the  city.  Whenever  any  dairy  conditions  were 
discovered  to  be  incompatible  with  the  production  of  wholesome  milk, 
the  local  authorities  were  notified,  in  order  that  the  necessary  steps 
could  be  taken  to  exclude  the  milk  from  the  city.  While  the  pasteuri- 
zation of  all  raw  milk  delivered  into  the  city  was  recommended  by 
the  State  Board  of  Health,  the  local  authorities  did  not  insist  upon 
it  but  did  advise  the  citizens  to  boil  the  milk.  All  milk  supplied  to 
the  camps  was  pasteurized. 

Similarly,  anti-typhoid  vaccine  was  only  insisted  upon  in  the  militia, 
but  the  public  were  given  an  opportunity  to  be  vaccinated  as  a  pro- 
tection against  typhoid  fever. 

All  the  tuberculosis  patients  whose  homes  had  burned  were  accom- 
modated in  tents  in  a  desirable  locality  and  well  cared  for. 

Perhaps  the  most  useful,  single  act  of  co-operation  between  the  State 
Board  of  Health  and  the  militia  was  that  of  constructing  a  temporary 
sewerage  system  at  the  more  permanent  of  the  two  military  camps. 
By  order  of  the  adjutant-general,  pipes  were  laid  without  delay  and 
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the  necessary  latrines  constructed.  This  work  was  done  by  the  city 
authorities. 

Not  a  single  case  of  typhoid  fever  was  reported  or  discovered  dur- 
ing or  for  some  weeks  following  the  fire.  A  few  cases  of  scarlet  fever 
and  other  infectious  diseases  were  detected  and  effectively  quarantined, 
but  the  city  was  relatively  free  from  such  diseases  long  after  the 
militia  were  removed  and  civilian  rule  established. 

The  entire  set  of  experiences  disclosed  the  usefulness  and  impor- 
tance of  discipline  in  preventive  health  work. 

The  work  of  the  city  board  of  health  was  noticeably  strengthened  by 
the  military  discipline  practiced. 

Moreover,  the  simple  but  effective  methods  of  the  military  officers 
of  teaching  sanitation  to  the  uninformed  proved  of  great  service  in 
bringing  about  safer  living  conditions,  not  only  in  the  military  camps, 
but  in  surrounding  places  and  towns,  —  and  at  a  trivial  expense. 


THE  EARLY  DIAGNOSIS  OF  LEAD-POISONING.  ^ 

The  subject  of  occupational  diseases  has  of  late  been  attracting  con- 
siderable interest.  We  are  coming  to  a  realization  that  diseases  caused 
by  industrial  poisons  or  conditions  under  which  industries  are  carried 
on  have  a  marked  influence  on  the  morbidity  and  mortality  of  the 
community.  What  is  of  still  greater  importance,  we  recognize  that 
such  diseases  are,  at  least  in  a  very  large  measure,  preventable.  Since 
1911,  14  states  of  the  Union  have  enacted  laws  requiring  physicians 
to  report  to  designated  State  authorities  occupational  diseases  which 
they  are  called  on  to  treat.  The  lists  of  these  occupational  diseases 
in  the  various  States  are  not  uniform,  but  most  of  them  contain  such 
conditions  as  poisoning  from  lead,  brass,  phosphorus,  arsenic  or  mer- 
cury or  their  compounds,  or  from  wood  alcohol,  anthrax  or  compressed- 
air  illness. 

In  view  of  the  fact  that  physicians  of  many  States  are  now  required 
to  report  the  above-named  occupational  diseases,  it  is  pertinent  to 
inquire  as  to  their  early  diagnosis.  When  can  a  diagnosis  be  made 
sufficiently  definite  to  warrant  the  physician  in  reporting  it  to  the 
proper  authorities?  Of  all  the  diseases  in  the  list  none  is  of  so  com- 
mon occurrence  as  is  the  poisoning  due  to  lead  or  its  salts,  on  account 
of  the  great  variety  of  industries  in  which  the  metal  or  its  salts  are 
used.     I  therefore  propose  to  consider  the  early  diagnosis  of  plumbism 

1  By  Harry  Linenthal,  M.D.,  assistant  physician  to  outpatients,  Massachusetts  General  Hospital; 
State  Inspector  of  Health,  Boston.  From  the  cUnic  of  the  West  Medical  Service,  Massachusetts  General 
Hospital.    Reprinted  from  The  Journal  of  the  American  Medical  Association,  June  6,  1914. 
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the  most  common  and  by  far  the  most  serious  in  its  effects  on  the 
health  of  the  working  population. 

Lead-poisoning  presents  itself  in  a  great  variety  of  manifestations, 
and  while  the  diagnosis  in  a  well-marked  case  is  usually  not  difficult, 
it  may  not  be  so  clearly  defined  in  the  early  stages  of  the  intoxication. 
The  tendency  in  such  cases  is  not  to  make  the  diagnosis  unless  the 
objective  signs  are  found  which  are  supposed  to  be  pathognomonic  of 
the  disease.  This  tendency  to  postpone  the  diagnosis  in  the  absence 
of  certain  objective  signs  is  dangerous  and  often  does  incalculable 
harm.  The  physician  who  fails  to  recognize  tuberculosis,  for  instance, 
without  the  presence  of  tubercle  bacilli  in  the  sputum,  very  often  fails 
to  avail  himself  of  the  opportunity  of  arresting  the  disease  in  its 
incipiency.  The  same  is  true  of  lead-poisoning.  The  waiting  for 
certain  signs  before  establishing  the  diagnosis  may  permit  the  poison 
to  undermine  the  constitution  of  the  worker  beyond  any  remedial 
measures.  The  objective  signs  supposed  to  be  pathognomonic  of  lead- 
poisoning,  the  presence  of  one  or  more  of  which  is  still  regarded  by 
many  physicians  as  absolutely  necessary  before  a  diagnosis  can  be 
made,  are  the  lead-line  on  the  gums,  basophilic  degeneration  of  the 
red  cells  and  the  presence  of  lead  in  the  urine  and  stools. 

The  technical  difficulty  of  the  last  one  is  so  great  as  to  preclude  it 
from  being  made  a  part  of  the  routine  examination  in  general  prac- 
tice. Moreover,  the  presence  of  lead  in  the  excretions  is  not  constant 
even  in  well-marked  cases  of  lead-poisoning.  On  the  other  hand,  lead 
has  often  been  found  in  the  urine  and  more  frequently  in  the  stools  of 
persons  exposed  to  lead  who  do  not  show  any  evidence  of  intoxication. 

Overemphasis    on   Lead-line   and   Basophilic    Granules. 

The  presence  of  the  lead-line  and  basophilic  degeneration  of  the  red 
cells  are  objective  findings  which  are  in  practical  use  in  the  diagnosis 
of  lead-poisoning.  As  a  matter  of  fact,  neither  one  of  these  signs  is 
pathognomonic  of  the  disease,  and  while  their  presence  is  a  valuable 
aid  in  the  diagnosis  of  obscure  cases,  their  absence  should  not  be  given 
undue  weight  against  the  diagnosis  of  lead-poisoning,  when  a  history  of 
definite  exposure  to  lead  can  be  obtained. 

Basophilic  granules  in  the  red  cells  may  be  found  in  severe  secondary 
anemias  in  which  hemolysis  has  taken  place,  and  are,  on  the  other 
hand,  often  absent  in  cases  in  which  a  positive  diagnosis  of  lead-poison- 
ing can  be  made.  In  looking  over  a  large  number  of  records  in  which 
a  definite  diagnosis  of  lead-poisoning  was  made  in  the  outpatient  de- 
partment of  the  Massachusetts  General  Hospital,  by  the  clinical 
symptoms  and  the  presence  of  the  lead-line,  I  found  that  in  nearly 
50  per  cent.,  basophilic  granules  in  the  red  cells  were  absent. 
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Sir  Thomas  Oliver,  who  has  devoted  a  great  deal  of  time  to  the 
study  of  lead-poisoning,  states  that  in  only  few  instances  of  the  great 
number  of  examinations  of  the  blood  that  he  has  made,  in  early  as 
well  as  in  late  cases  of  plumbism,  has  he  found  the  basophilic  granules. 
Basophilic  degeneration  of  the  red  cells,  in  short,  does  not  possess  the 
diagnostic  value  which  some  attribute  to  it,  but  can  at  most  be  re- 
garded as  an  important  confirmatory  sign. 

Still  greater  importance  is  attached  to  the  presence  of  the  lead- 
line. 

In  my  investigation  of  some  of  the  lead  industries  of  Massachusetts 
several  years  ago,  for  the  State  Board  of  Health,  I  had  occasion  to 
confer  with  many  physicians  who,  from  time  to  time,  treated  patients 
engaged  in  these  industries,  and  I  frequently  found  that  no  matter 
how  suggestive  the  symptoms  complained  of  were  of  lead-poisoning, 
the  diagnosis  was  not  made  because  of  the  absence  of  the  lead-line. 
As  a  matter  of  fact,  the  lead-line  presents  a  great  many  anomalies, 
and  irreparable  harm  will  often  be  done  when  a  diagnosis  of  plumbism 
is  not  made  because  of  its  absence.  In  the  investigation  referred  to 
above,  I  have  frequently  seen  well-marked  lead-lines  among  workers 
exposed  to  lead  who  did  not  present,  at  the  time  of  investigation  or  at 
any  previous  time,  any  signs  of  ill  health.  On  the  other  hand,  if  one 
looks  into  the  very  extensive  literature  on  the  subject,  one  will  find 
many  cases  of  severe  lead-poisoning  reported  in  which  lead  has  been 
definitely  demonstrated  in  the  urine  and  stools,  and  yet  no  vestige  of 
a  lead-line  could  be  found.  Moreover,  the  lead-line  is  extremely  rare 
when  the  gums  are  in  a  healthy  condition  and  when  the  teeth  are 
well  cared  for.  Dr.  Oliver  fed  experimental  animals  with  lead  for  a 
long  time  without  observing  any  lead-line.  If,  ho  wester,  an  infection 
of  the  gums  of  such  animals  was  produced,  the  lead-line  appeared 
within  a  short  time. 

The  distinction  between  lead  absorption  and  lead-poisoning  is  not, 
as  a  rule,  clearly  borne  in  mind.  All  persons  working  in  lead,  unless 
the  most  unusual  precautions  are  taken,  inhale  or  swallow  some  of  the 
poison,  but  it  is  excreted  through  the  kidneys  and  the  intestinal  tract. 
As  long  as  the  excretion  corresponds  to  the  absorption,  no  symptoms 
will  manifest  themselves.  If,  however,  for  some  reason,  the  balance 
is  destroyed  and  the  excretion  diminishes,  lead  will  be  stored  up  in 
the  tissues  and  poisoning  is  the  result.  The  presence  of  the  lead-line 
simply  means  that  the  person  has  been  absorbing  lead,  and  is  in  itself 
of  no  greater  weight  in  the  diagnosis  of  lead-poisoning  than  is  the  fact 
that  the  patient's  history  shows  that  he  is  working  in  a  lead  process, 
in  which  we  know  that  he  inevitably  absorbs  lead.  A  careful  inquiry 
into  the  nature  of  the  industrial  process  in  which  the  patient  is  engaged 
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is  therefore  of  the  utmost  importance.  The  history  of  exposure  is  the 
all-important  factor  in  the  diagnosis  of  plumbism. 

In  cases  of  non-industrial  plumbism,  however,  in  which  no  history 
of  exposure  can  be  obtained,  the  presence  of  the  lead-line  or  of  the 
basophilic  granules  is  of  inestimable  value  in  the  diagnosis,  since  it 
offers  a  clue  for  the  explanation  of  certain  symptoms  which  would 
otherwise  be  obscure. 

The  following  case-reports,  taken  from  the  records  of  the  Massa- 
chusetts General  Hospital,  will  illustrate  the  reluctance,  even  among 
good  clinicians,  to  make  a  diagnosis  of  plumbism  in  the  absence  of 
the  lead-line,  or  stippling:  — 

Case  1.  —  A  man  of  36,  a  sheet-metal  worker  for  eleven  years,  handles  a 
great  deal  of  lead  in  his  work,  complains  of  pains  in  the  abdomen,  loss  of  weight, 
weakness  of  extremities  and  attacks  of  diarrhoea  followed  bj'  constipation.  Xo 
lead-line. 

Case  2.  —  A  man  of  34,  a  painter  for  ten  years,  complains  of  attacks  of  colic, 
headaches,  obstinate  constipation  and  general  ner\'ousness.  Xo  lead-hne,  no 
stippling. 

Case  8.  —  A  man  of  22,  a  painter  for  foiu  years,  complains  of  constipation, 
attacks  of  severe  abdominal  pains  and  headaches.  He  looks  pale;  no  lead-line, 
no  stippling. 

Case  4-  —  A  painter  of  22,  who  has  worked  at  the  trade  for  ten  3"ears,  com- 
plains of  obstinate  constipation,  pain  in  his  joints,  headaches,  numbness  and 
weakness  of  extremities;  he  is  easily  fatigued;  no  lead-line  or  stippling  found. 

Cose  5.  —  A  worker  in  a  rubber  factor^'  for  six  years  complains  of  abdominal 
pains,  obstinate  constipation,  severe  pains  in  lumbar  region,  loss  of  appetite,  and 
general  nerv-ousness ;  no  lead-line  foimd. 

Case  6.  —  A  man  of  49,  a  painter  for  twenty-five  years,  gives  a  histor}-  of 
lead-poisoning  when  he  first  started  his  work.  He  now  complains  of  tremor  and 
weakness  of  hands  so  that  he  frequently  drops  his  brush  while  at  work.  He  has 
attacks  of  abdominal  pains,  pains  in  his  joints,  and  is  pale.  Xo  lead-fine  or 
stippling  found. 

Case  7.  —  A  man  of  38.  who  worked  in  a  car  factory-  for  fourteen  j'ears,  and 
part  of  whose  work  consisted  of  mixing  lead,  complains  of  sharp  pains  in  the 
abdomen,  attacks  of  dizziness,  fine  tremor  of  hands,  metallic  taste  in  the  mouth 
and  pains  in  the  extremities.  He  lost  considerable  weight.  Xo  lead-line  or 
stippfing  foimd. 

In  none  of  the  foregoing  cases  was  a  definite  diagnosis  of  lead- 
poisoning  made.  There  is  no  doubt,  however,  that  if  a  lead-line  was 
present  in  any  of  these  cases,  or  if  stippled  red  cells  were  found,  even 
if  the  symptoms  had  been  less  characteristic,  a  positive  diagnosis  of 
plumbism  would  have  been  made.  Yet  the  occupation  of  these  pa- 
tients was  suflicient  evidence  that  lead  absorption  was  taking  place. 
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and  the  symptoms  were  sufficiently  characteristic  to  warrant  a  definite 
diagnosis  without  the  corroborative  evidence  of  the  lead-line  or  stip- 
pling. 

In  consequence  of  the  undue  weight  which  is  given  to  the  objective 
signs,  persons  who  show  themselves,  by  the  symptoms  of  which  they 
complain,  susceptible  to  the  influence  of  lead,  are  permitted  to  continue 
at  their  work  without  any  additional  precautions  and  without  any 
warning  as  to  the  danger  to  which  they  are  exposed.  This  is  shown 
by  the  following  illustrative  case-reports,  taken  from  the  records  of 
the  outpatient  department  of  the  Massachusetts  General  Hospital. 
These  patients  attended  the  clinic  for  a  long  time,  and  no  diagnosis 
of  plumbism  was  made  because  of  the  absence  of  the  lead-line  or 
stippling.  At  some  later  date,  however,  although  the  symptoms  were 
the  same,  the  diagnosis  of  plumbism  was  made  because  of  the  ap- 
pearance of  one  or  more  of  the  objective  signs. 

Case  8.  —  A  worker  in  a  rubber  factory  came  to  the  clinic  complaining  of 
precordial  pains,  headaches,  pains  in  the  arms  and  attacks  of  abdominal  pains. 
He  had  evidence  of  mitral  regurgitation.  There  was  no  lead-line,  and  no  diag- 
nosis of  lead-poisoning  was  made.  He  came  again  eight  months  later  with  the 
same  symptoms  but  of  increased  severity.  A  lead-Une  was  found  present  at 
this  time,  and  a  diagnosis  of  plumbism  was  made. 

Case  9.  —  A  painter  of  23  came  to  the  clinic,  November,  1907,  complaining 
of  pain  in  the  back,  numbness  and  weakness  of  extremities,  abdominal  pains, 
headaches  and  nervousness;  no  lead-line  was  present,  and  no  diagnosis  was 
made.  In  1912  he  presented  himself  with  the  same  symptoms.  Lead-line  and 
stippling  were  foimd  and  a  diagnosis  of  lead-poisoning  was  made. 

Case  10.  —  A  painter  presented  himseK  at  the  clinic  in  July,  1907,  complain- 
ing of  constant  severe  pain  in  the  upper  abdomen,  attacks  of  vomiting,  pains 
in  the  knees  and  dizziness.  A  diagnosis  of  arteriosclerosis  was  made.  In  July, 
1913,  he  presented  himself  again  with  the  same  symptoms.  A  lead-line  and 
stipphng  were  found.    Diagnosis,  lead-poisoning. 

Case  11.  —  A  machinist  of  28  came  to  the  clinic  in  1906,  complaining  of 
attacks  of  severe  abdominal  pains,  bad  taste  in  the  mouth,  obstinate  consti- 
pation, attacks  of  nausea  and  vomiting.  He  came  many  times  during  1910  and 
again  in  1911,  complaining  of  the  same  symptom-complex.  In  December,  1911, 
a  lead-line  was  found  and  many  stippled  cells.  Diagnosis  of  lead-poisoning  was 
made. 

Case  12.  —  A  worker  in  a  rubber  factory,  aged  57,  came  in  1904  complaining 
of  pain  in  the  cardiac  area  and  the  right  shoulder,  pains  in  hips  and  legs,  weakness 
of  extremities,  dizzy  spells,  easily  tired  and  constipated,  also  wasting  of  extensor 
muscles.  No  lead-line  was  found  (patient  had  false  teeth).  No  diagnosis  of 
lead-poisoning  was  made  until  1905,  when  lead  was  found  in  the  urine. 

Case  13.  —  A  carriage  painter  of  38  came  in  1903  complaining  of  pains  in  the 
back  between  the  shoulder-blades.    There  was  no  record  of  lead-line  or  stippling. 
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No  diagnosis  was  made.  Later,  in  the  same  year,  he  came  complaining  of 
attacks  of  dull  pain  in  the  region  of  the  mnbihcus,  and  sharp  pains  in  the  lumbar 
region  which  kept  him  awake  for  two  nights,  A  histor>'  of  alcohohc  excess  was 
obtained  for  the  last  two  weeks;  no  lead-line  was  found;  diagnosis,  alcoholism. 
In  1908  he  came  again,  complaining  of  pains  in  his  back  and  in  his  feet,  general 
weakness  and  nervousness;  no  diagnosis  was  made.  Several  weeks  later  he  came 
again  complaining  of  the  same  sjTnptoms.  Lead-line  was  present  at  this  time. 
Diagnosis  of  lead-poisoning  was  made. 

The  unwarranted  delay  so  frequent  in  diagnosing  plumbism  even  in 
the  presence  of  a  definite  history  of  exposure  to  lead  is  well  illustrated 
by  the  last  case.  For  nearly  five  years  this  man  had  been  presenting 
himself  at  various  times  at  the  hospital,  complaining  of  a  train  of 
symptoms  which,  taken  together  with  his  work,  should  have  made  a 
diagnosis  possible,  and  yet  he  was  permitted,  during  all  that  time,  to 
continue  his  work  without  any  special  precautions,  until  the  lead-line 
appeared,  when  the  diagnosis  of  lead-poisoning  was  made. 

Early  Symptoms  of  Plumbism. 

It  would  of  course  be  folly  to  attribute  to  lead  all  the  ill  health  of 
lead-workers.  The  symptoms,  therefore,  have  to  be  considered  care- 
fully before  the  responsibility  of  the  diseased  condition  is  laid  to  the 
industry.  The  symptoms  of  early  plumbism  are  not  well  defined,  yet 
there  is  a  group  of  symptoms  which,  when  not  open  to  explanation 
on  any  other  basis,  must,  when  a  history  of  exposure  to  contact  with 
lead  has  been  obtained,  be  taken  as  e\adence  of  early  lead-poisoning. 
Indeed,  it  is  important  to  inquire  carefully  as  to  any  possible  indus- 
trial exposure  to  lead  whenever  certain  ill-defined  states  of  ill  health 
present  themselves  among  workers,  when  such  diagnoses,  for  instance, 
as  anemia,  debility,  constipation,  lumbago  or  chronic  arthritis  are 
made.  Inquiries  as  to  the  details  of  the  patient's  work  should  be 
made,  for  unless  the  physician  has  a  familiarity  with  the  various  in- 
dustrial processes,  the  general  designation  of  the  patient's  work  may 
not  indicate  any  exposure  to  lead. 

Among  the  earliest  manifestations  of  chronic  lead-poisoning  is  the 
pallor  of  the  skin,  which  is  often  out  of  all  proportion  to  the  actual 
anemia  —  that  is,  the  reduced  hemoglobin  and  red  count.  Associated 
with  this  pallor  is  a  wasting  of  the  subcutaneous  fat  first  noticed  in 
the  infra-orbital  region  and  about  the  buccinator  muscles,  producing 
a  pinched  appearance  of  the  face.  General  muscular  weakness  with 
"rheumatic"  pains  in  the  joints,  muscles  and  more  particularly  in  the 
back,  are  of  frequent  occurrence  in  the  early  stages  of  the  disease. 
Among  the  gastro-intestinal  symptoms  are  anorexia,  nausea,   attacks 
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of  constipation,  or  constipation  alternating  with  diarrhoea.  Loss  of 
appetite,  from  whatever  cause,  among  workers  exposed  to  lead  is 
always  a  symptom  to  be  taken  seriously,  for,  as  has  been  pointed  out 
by  Legge,  the  absorption  of  lead  is  greatly  increased  when  the  stomach 
is  empty.  The  most  frequent  gastro-intestinal  symptom  is  the  more 
or  less  characteristic  colic  generally  referred  to  the  lower  abdomen, 
which  comes  in  paroxysms,  and  may  or  not  be  associated  with  tender- 
ness. General  nervousness,  persistent  headaches  and  dull  mentality 
are  also  among  the  earlier  manifestations.  These  symptoms  should 
always  be  regarded  seriously  when  occurring  in  persons  exposed  to 
lead,  for  they  may  be  the  precursors  to  the  more  serious  nerve-lesions, 
such  as  wrist-drop,  encephalopathy  and  to  the  more  insidious  and  less 
dramatic  changes  in  the  vascular  and  excretory  systems,  that  of 
arteriosclerosis  and  chronic  nephritis. 

Importance  of  Early  Diagnosis  of  Occupational  Diseases. 

The  laws  enacted  in  many  of  the  States  requiring  physicians  to  re- 
port to  a  central  authority  certain  occupational  diseases  are  measures 
in  the  interest  of  the  public  health.  These  diseases  are  preventable, 
and  the  duty  of  the  central  authority  to  whom  the  reports  are  made 
is,  or  should  be,  to  investigate  the  cases  as  they  are  reported,  trace 
the  source  of  the  poisoning,  instruct  the  patients  as  to  precautions, 
and  undertake  preventive  measures  against  the  occurrence  of  other 
cases. 

In  occupational  diseases,  as  well  as  in  communicable  diseases,  the 
most  effective  weapon  in  the  prevention  of  their  frequent  occurrence, 
as  well  as  in  minimizing  the  serious  consequences  to  the  worker,  lead- 
ing to  permanent  injury  to  health  and  often  terminating  in  death,  is 
to  discover  these  cases  in  their  incipiency.  This  responsibility  rests 
with  the  physician.  He  is  in  the  vanguard  in  public  health  activity. 
It  is  through  him  that  the  public  health  authorities  are  made  aware 
of  the  existence  of  preventable  diseases,  so  that  proper  steps  may  be 
taken  to  detect  and  eradicate  the  dangerous  spots  which  threaten  the 
health  and  life  of  the  community. 

There  is  still  another  point  of  view  which  makes  the  recognition  of 
occupational  disease,  whether  it  is  due  to  lead  or  other  industrial 
poisoning  or  conditions  under  which  people  are  employed,  of  great 
importance.  To  remedy  any  social  evil  the  first  essential  is  to  recog- 
nize its  presence  and  its  extent.  It  is  only  by  a  realization  of  the 
great  amount  of  sickness  and  incapacity  that  is  produced  by  occupa- 
tional diseases  that  we  can  expect  the  proper  remedial  measures  to  be 
brought  about.     We  have  at  present  no  available  data  of  the  extent 
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of  the  well-defined  specific  occupational  diseases,  and  still  less  adequate 
is  our  knowledge  of  the  general  effects  of  various  industrial  processes 
on  the  health  of  the  workers.  Our  morbidity  and  mortality  statistics, 
as  far  as  their  relation  to  occupation  is  concerned,  are  hopelessly  in- 
adequate. 

The  occupations  recorded  on  hospital  records  are  of  little  or  no 
value  as  far  as  the  study  of  the  effects  of  occupation  on  health  is  con- 
cerned. The  term  "laborer,"  for  instance,  a  designation  assigned  to 
a  large  proportion  of  the  male  outpatients,  covers  every  conceivable 
kind  of  unskilled  labor,  and  throws  no  light  as  to  the  nature  of  the 
work.  The  term  "railroad  worker"  may  mean  a  locomotive  fireman, 
a  gate-tender,  or  used,  as  in  a  recent  case  which  came  to  my  notice, 
to  designate  the  work  of  a  young  woman  who  was  folding  railroad 
time-tables  in  a  printing  office. 

A  careful  analysis  and  recording  of  the  patient's  work  are  essential 
not  only  for  the  diagnosis  of  the  well-known  occupational  diseases, 
but  also  to  extend  our  knowledge  as  to  the  effects  of  certain  occupa- 
tions on  mortality  and  morbidity. 

An  intensive  study  in  occupational  diseases  is  now  being  carried  on 
by  Miss  Susan  Holton  at  the  social  service  department  of  the  Massa- 
chusetts General  Hospital,  under  the  direction  of  Dr.  David  L.  Edsall. 
It  is  only  by  such  intensive  work  that  we  may  hope  in  time,  by  the 
accumulation  of  sufficient  material,  carefully  investigated  and  re- 
corded, to  draw  any  inferences  as  to  the  effects  of  the  various  indus- 
trial processes  on  health. 

Summary  and  Conclusions. 

The  reporting  of  occupational  diseases  is  a  public  health  measure. 
Early  diagnosis  of  these  diseases  is  essential  both  to  protect  the 
worker  from  the  more  serious  effects  of  the  industrial  poisons  and  to 
gather  information  as  to  the  prevalence  of  these  diseases. 

In  the  diagnosis  of  plumbism,  the  most  frequent  of  occupational 
poisoning,  there  is  in  many  quarters  a  tendency  to  give  too  much 
emphasis  to  the  presence  of  the  lead-line  or  basophilic  degeneration 
of  the  red  cells.  While  the  presence  of  these  signs  is  often  of  indus- 
trial origin,  their  absence  should  not  prevent  a  great  aid  in  the  diag- 
nosis of  obscure  cases  of  non-diagnosis  when  certain  symptoms  charac- 
teristic of  early  plumbism  manifest  themselves,  more  particularly 
when  a  history  of  exposure  to  contact  with  lead  can  be  obtained. 

The  history  of  exposure  is  the  all-important  aid  in  the  diagnosis, 
and  careful  inquiry  should  be  made  by  the  physician  as  to  the  details 
of  the  patient's  work,  and  he  should  not  be  satisfied  with  a  general 
designation  which  may  not  give  any  indication  of  exposure  to  lead. 
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Adam  S.  MacKnight,  M.D.  (Jefferson  Medical  College,  Philadelphia,  1888). 

Hospital  work, 1888-1890 

Colliery'   surgeon,    Middle   Coal   Field,    Lehigh   Region,   Penn- 
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Physician  in  charge  of  the  tuberculosis  department  of  the  City 

Hospital,  Fall  River, 1903-1907 
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Physician  to  North  Adams  board  of  health, 1903-1904 

Appointed  State  Inspector  of  Health, 1907 
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Cold  storage :  — 

Examination  of  articles  in,     . 

Inspection,  general  summary, 

Of  food  products,  ..... 

Report  on,  ....... 

Sale  of  eggs  taken  from,         .... 
Legislation  relative  to,        .... 
Regulations  made  by  the  State  Department  of  Health  concernin 
Report  upon,    ....... 

Summary  of  Statistics,  ..... 

Collins\'ille  (Dracut),  advice  concerning  well. 

Water  supply,       ....... 

Colonial  Inn  (Duxbury),  advice  concerning  well,    . 
Color,  examination  of,  .....  . 

Colrain,  advice  concerning  water  supply  of  Griswold\'ille, 

Advice  concerning  well  in  Shattuck^^lle, 

Water  supply,       ....... 

Communicable  diseases,  rule  regarding  report  to  the  Board, 
Concord,  advice  concerning  ice  supply, 

Advice  concerning  use  of  certain  lands  for  cemetery  purposes  bj'  Xew 
England  Deaconess  Association, 

Water  supply, 
Concord  River,  examination  of,    . 

Pollution  of ,  .  .  . 

Condensed  milk,  examination  of, . 
Condimental  sauces,  examination  of, 
Confectionery,  examination  of, 
Conflagration,  protection  and  maintenance  of  the  public  health  during  and  sub 

sequent  to,  by  Wm.  C.  Hanson,  M.D., 
Congenital  syphilis,  deaths  from, 

Connecticut  (Hampton),  advice  concerning  spring  at  camp  of  M.  V.  M. 
Connecticut  River,  examination  of, 

Pollution  of ,  .  .  . 

Consumption.     (See  Tuberculosis.) 
Contact  filters  Nos.  175  and  421  to  428,  inclusive,  and  secondary  contact  filters 

Nos.  443  and  456,  operation  of,    . 
Contact  filtration  of  sewage  clarified  by  aeration, 
Cook  Allen  Reservoir,  analysis  of  water, 
Cooley  Brook,  analysis  of  water. 
Cordials,  examination  of ,     . 
Cottage  City  Water  Company  (Oak  Bluffs),  supervision  of, 
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Crab  meat,  examination  of, 

Crackers,  examination  of ,    . 

Craigville  (Barnstable),  advice  concerning  water  supply  of  Chiquakett  Inn 

Cranberry  fruit  juice,  examination  of,  . 

Cream,  examination  of,        . 

Cream  of  tartar,  examination  of. 

Crystal  Lake  (Gardner),  analysis  of  water. 

Crystal  Lake  (Haverhill) ,  analysis  of  water, 

Crystal  Lake  (Wakefield),  analysis  of  water, 

Dairies,  inspection  of,  ... 

Dalton,  advice  concerning  water  supply, 

Water  supply,      .... 
Danvers,  water  supply, 
Darby  Brook  Reservoir,  analysis  of  water, 
Death  rate  of  Massachusetts, 

Intensity  of  the  seasonal. 
Death  rates:  — 

From  certain  specified  causes,         .......      594, 

Of  cities  and  large  towns. 
Deaths,  by  sexes  and  age  periods, 

Causes  of ,    . 

From  certain  infective  diseases. 

From  certain  specified  causes. 

Infant  mortality,  .... 

Official  returns  of,  in  cities  and  large  towns, 

Total  from  certain  causes. 

Weekly  returns  of ,         . 
Dedham,  advice  concerning  well. 

Water  supply,      ..... 
Deerfield,  advice  concerning  spring  of  Boston  &  Maine  Railroad  at  East  Deer- 
field 

Deerfield  River,  examination  of,  . 

Pollution  of,  ....  . 

Deerfield  (South),  water  supply,  . 
Deerfield  Fire  District  (Deerfield),  water  supply, 
Densten  Hair  Company  (Peabody),  advice  concerning  sewerage, 
Department,  act  creating,    . 
Diabetes,  deaths  from, 

Diarrhoea  and  enteritis,  two  years  and  over,  deaths  and  death  rates  from 
Diarrhoea  and  enteritis,  under  two  years,  deaths  and  death  rates  from, 
Dike's  Brook  Reservoir,  analysis  of  water. 
Diphtheria, 

Deaths  and  death  rates  from, 594,  597, 

Fatality  oi  cases  of, 

Registered  deaths  from. 

Reported  cases  of. 
By  towns, 

Seasonal  prevalence  of. 

Weekly  returns  of  deaths  from. 
Diphtheria  antitoxin,  production  and  distribution  of, 

Report  upon  the  production  and  distribution  of. 
Diphtheria  cultures,  report  upon  the  examination  of, 
Dirty  hands  and  typhoid  fever,  by  Mark  W.  Richardson, 
Disease  and  mortality,  returns  of, 

Statistical  summaries,  . 
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Diseases  dangerous  to  the  public  health, 

Amended  list  of,  . 

Anterior  poliomj-elitis, 

Diphtheria, 

Measles, 

Miscellaneous, 

Official  returns  of  cases  of. 

Ophthalmia  neonatorum. 

Rabies, 

Scarlet  fever, 

Seasonal  prevalence  of. 

Septic  sore  throat, 

Smallpox,    . 

Tuberculosis, 

Typhoid  fever, 

Varicella,     . 

Whooping  cough, 
Diseases,  occupational,  importance  of  early  diagnosis  of. 
Diseases  of  the  nervous  system,  deaths  from, 
Disinfection,  filtration  through  a  shallow  sand  filter. 
Disinfection  of  water  by  liquid  chlorine, 
District  health  officers,  act  relating  to  appointment  of, 
Doane  Pond,  analysis  of  water,     .... 
Dog  bite,  circular  concerning,        .... 
Dog  bite  (requiring  anti-rabic  treatment),  deaths  and  death  rates  from. 

Reported  cases  of,  by  towns, 
Dorchester  (Boston),  ad\-ice  concerning  well  of  Anchor  Laundrj-  Company, 
Double  contact  filtration. 
Double  filtration. 

Preliminary  filtration  through  coarse  material  followed  by  sand  filtration 
filters  Xos.  3S9A  and  286,    . 
Douglas,  wat«r  supply, 
Dow's  Brook  Reservoir,  analysis  of  water, 

Dracut,  ad^■ice  concerning  contagious  disease  hospital  in  Lowell, 
Dracut,  ad\-ice  concerning  well,    .... 

Ad\'ice  concerning  well  in  CoUinsville,     . 

Water  supply  of  CoUins^-ille, 
Dracut  Water  Supply  District  (Dracut),  water  supply. 
Drinks  (nonalcoholic),  examination  of, 
Drug  inspection.  ..........        40, 

Expenditures, 

Prosecutions, 

Report  upon, 

Statistical  summaries,  .........      403 

Drugs,  examination  of, 

Dry  Brook,  analysis  of  water, 

Dudley,  water  supply, 

Dummer  Academy  (Newbury),  ad^^ce  concerning  well  in  Bj-field, 

Duxbury,  ad%'ice  concerning  water  supply, 

Advice  concerning  well  at  Colonial  Inn, 

Advice  concerning  well  at  school  in  South  Duxbury, 
Dysentery,  deaths  and  death  rates  from,        .....        594,  598, 

Reported  case  of,  in  Fall  River, 
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East  Brookfield,  water  supply,      ......... 

East  Deerfield  (Deerfield),  advice  concerning  spring  of  Boston  &  Maine  Rail- 
road, ...... 

East  Longmeadow,  advice  concerning  well,    . 

East  Mountain  Reservoir,  analysis  of  water. 

East  Templeton  (Templeton) ,  advice  concerning  spring, 

Easthampton,  water  supply,  .... 

Easton,  water  supply,  ..... 

Echinococcus  cysts,  deaths  from,  in  Boston,  . 
Edgartown,  water  supply,    ..... 

Eggs,  examination  of,  ..... 

Legislation  concerning  canning  of, 
Eggs  taken  from  cold  storage,  sale  of ,   . 

Legislation  concerning,  .... 

Regulation  of  Board  concerning,    . 

Report  upon,        ...... 

Egremont,  advice  concerning  well  in  North  Egremont, 

Egremont  (South),  water  supply, 

Egypt  Brook  Reservoir,  analysis  of  water, 

Elder's  Pond,  analysis  of  water,    .... 

Enfield,  advice  concerning  well,    .... 

Erysipelas,  deaths  and  death  rates  from. 

Reported  cases  of,  by  towns, 
Essex,  advice  concerning  wells  and  springs,    . 
Examiners  of  Plumbers,  State  Board  of,  reappointment  of  member. 

Report  of  examinations,         .... 
Expenditures  of  the  Board  under  the  various  appropriations 
Experiments  upon  the  purification  of  sewage  and  water  at  the  Lawrence  Experi 
ment  Station,     ......... 
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Fairhaven,  water  supply,     . 

Fairview  (Chicopee),  water  supply. 

Fall  Brook  Reservoir,  analysis  of  water. 

Fall  River,  advice  concerning  water  supplj%  ......      80 

Water  supply,       .... 

Falmouth,  advice  concerning  ice  supply. 
Water  supply,      .... 

Falulah  Brook,  analysis  of  water, 

Farnham  Reservoir,  analysis  of  water,  . 

Fat,  examination  of,    . 

Fayville  (Southborough),  advice  concerning  well, 

Filter  effluents,  ...... 

FUters:  — 

Contact,  Nos.  175  and  421  to  428,  inclusive,  and  secondary  contact,  Nos, 
443  and  456,  operation  of,    . 
Studies  of  the  effect  of  methods  of  operation  of,    . 
Contact  and  trickling,  sedimentation  and  refiltration  of  effluents  from, 
Intermittent  filtration  of  settled  effluents,    ..... 

Sand  filters  Nos.  442  and  444,     ....... 

Sedimentation  of  effluents,  ....... 

Intermittent  sand,  operated  with  clarified  sewage,  Nos.  429,  430,  431  and 

432, 

Operated  with  untreated  sewage,  Nos.  1,  2,  4,  5C,  6,  9 A  and  10, 
Operated  with  Merrimack  River  water,        .... 
Tricklings  Nos.  135,  136,  248,  360,  452,  453,  454,  455  of. 
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Filtration,  contact,  of  sewage  clarified  by  aeration, 

Double,       ....... 

Double  contact,   ...... 

Of  aerated  and  chemically  precipitated  sewage 
Trickling  filters  Nos.  449,  457,  458  and  459, 

Preliminary,  through  coarse  material  followed  by  sand  filtration,  filters 
Nos.  389A  and  286 

Through  a  shallow  sand  filter  with  disinfection. 
Fish,  canned,  examination  of, 
Fitchburg,  sewage  disposal  works, 

Water  supply,       .... 
Flavoring  extracts,  examination  of. 
Flour,  examination  of,  .  .  . 

Food  and  drug  inspection,   . 

Expenditures,       .... 

Food,  exclusive  of  milk,  examination  of. 
Summary  of  statistics  of,    . 

Prosecutions,         .... 

Report  of  the  analyst,  . 

Statistical  summaries,  . 
Food  products,  cold  storage  of,     . 
Food  regulations  made  by  cities  and  towns, 
Foods,  proprietary,  examination  of, 
Fomer  Reservoir,  analysis  of  water, 
Fosgate  Brook,  analysis  of  water. 
Fox  Brook,  analysis  of  water, 
Foxborough,  advice  concerning  sewerage, 

Advice  concerning  sewerage  of  State  Hospital 

Wat€r  supply,       .... 
Framingham,  ad\'ice  concerning  sewerage, 

Water  supply,       .... 
Framingham  reservoirs,  analysis  of  water, 
Franklin,  water  supply, 
Freeland  Brook,  analysis  of  water, 
French  River,  examination  of. 

Pollution  of,  ...  . 

Fresh  Pond,  analysis  of  water, 
Fruit  juices,  examination  of, 
Fruits,  canned,  examination  of,     . 
Futurity  Thread  Manufacturing  Company  (PljTnpton),  ad^^ce  concerning  pel 
lution  of  Wenatuxet  River  by. 


Gardner,  advice  concerning  location  of  slaughterhouse  for  State  Colony, 

Advice  concerning  sewerage  of  State  Colony,  . 

Advice  concerning  well,  .... 

Water  supply,       ...... 

Gates  Pond,  analj'sis  of  water,      .... 

Gelatine,  examination  of,     . 

General  report,  ....... 

Georgetown,  advice  concerning  sewerage  of  leatherboard  factory, 

Advice  concerning  well,  .... 

German  measles,  deaths  and  death  rates  from. 

Reportable,  ...... 

Reported  cases  of,  by  towns, 
Glanders,  deaths  and  death  rates  from. 

Reported  case  of,  in  Boston, 
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Glanders,  weekly  returns  of  deaths  from, 
Glen  Brook  reservoirs,  analysis  of  water, 
Gloucester,  advice  concerning  drainage, 

Water  supply,      .... 
Goodale  Brook,  analysis  of  water, 
Grafton,  advice   concerning   sewerage  of  Grafton  Colony  of  Worcester 
Asylum,     . 

Water  supply, 
Granville,  water  supply. 
Grape  fruit  juice,  examination  of. 
Gravel  Pond,  analysis  of  water,    . 
Great  Barrington,  advice  concerning  water  supply  of  Housatonic, 

Advice  concerning  well  in  Housatonic,    . 

Supervision  of  Housatonic  Water  Works  Company, 

Water  supply,      ....... 

Water  supply  of  Housatonic,  .... 

Great  Pond  (North  Andover),  analysis  of  water,    . 
Great  Pond  (Randolph),  analysis  of  water,    . 
Great  Pond  (Weymouth),  analysis  of  water,  . 
Great  Quittacas  Pond,  analysis  of  water, 
Great  South  Pond,  analysis  of  water, 
Greenfield,  water  supply. 
Green  River,  analysis  of  water,     . 

Examination  of ,  . 
Griswoldville  (Colrain),  advice  concerning  water  supply, 
Groton,  water  supply,  ...... 

Water  supply  of  West  Groton  Water  Supply  District, 
Ground  water  sources,  averages  of  chemical  analyses  of, 
Groveland,  advice  concerning  water  supply,  . 

Advice  concerning  well,  ..... 
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Hadley,  water  supply,  ..... 

Haggett's  Pond,  analysis  of  water, 
Halifax,  advice  concerning  wells  at  Ivt  Lodge  School, 
Ham,  examination  of,  ..... 

Hamburg  steak,  examination  of ,  . 
Hamilton,  advice  concerning  well, 

Hampden,  advice  concerning  well  at  school  in  Hampden  Center, 
Hampshire  County  Tuberculosis  Hospital  (Northampton),  advice 
sewerage,  ...... 


Hampton,  Conn.,  advice  concerning  spring  at  camp  of  M.  V. 

Hanover,  ad\ace  concerning  wells,  .... 

Harriman,  C.  S.,  &  Co.  (Wilmington),  advice  concerning  well 

Harris,  R.  H.  (Salem) ,  advice  concerning  sewerage. 

Hart's  Brook  Reservoir,  analysis  of  water,     . 

Harwich,  advice  concerning  well, 

Haskell  Brook  Reservoir,  analysis  of  water,  . 

Hatchet  Brook  reservoirs,  analysis  of  water,  . 

Hatfield,  water  supply,         .... 

Hathaway  Brook,  analysis  of  water, 

Haverhill,  advice  concerning  wells. 

Water  supply,      ..... 
Hawkes  Reservoir,  analysis  of  water,    . 
Haydenville  (Williamsburg),  advice  concerning  well, 
Haj'nes  Reservoir,  analysis  of  water,     . 
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concerning 


Health,  State  Inspectors  of,  the,  .... 

Eighth  annual  report  of  the  work  of, 
Hebron,  Camp  (Attleboro),  ad^nce  concerning  well, 
Hillcrest  Spring  (Billerica),  advice  concerning, 
Hingham,  advice  concerning  spring. 

Water  supply,       ...... 

Hinsdale,  water  supply,        ..... 

Hobbs  Brook  reservoirs,  analysis  of  water,     . 

Hodgkins'  disease,  death  from,  in  Gloucester, 

Holbrook,  ad\-ice  concerning  drainage, 

Holden  reservoirs,  analysis  of  water, 

Holden,  water  supplj-,  ..... 

Water  supply,  rules  and  regulations  for  protection  of 
Holliston,  water  supply,       ..... 
Holyoke,  ad\-ice  concerning  sewerage  of  Highland  Park 

Water  supply,       ...... 

Honey,  examination  of,        ....  . 

Hood,  H.  P.,  &  Sons  (Lynn),  ad^ace  concerning  well  in 
Hookworm,  deaths  and  death  rates  from, 
Hoosac  Worsted  Company  (North  Adams),  ad%'ice 
Hoosick  River,  examination  of,     .... 

Pollution  of,  .....  , 

Hopkinton,  ad\'ice  concerning  well, 

Water  supply,       ...... 

Hopkinton  Reservoir,  analysis  of  water. 

Horse-radish,  examination  of,        . 

Housatonic  (Great  Harrington) ,  ad-vice  concerning  water 

Ad^vice  concerning  well,  .... 

Examination  of,   . 

Pollution  of ......  . 

Water  supply,       ...... 

Housatonic  Water  Works  Company  (Great  Barrington) 

Hubbardston,  ad^-ice  concerning  well,   . 

Hudson,  water  supply,  ..... 

Hull,  ad^-ice  concerning  nuisance  at  Sunset  Point  and  a 

Ad^nce  concerning  sewerage, 
Huntington,  water  supplj-,  ..... 
Hyde  Park  (Boston),  ad\-ice  concerning  well  of  America 
Hydrocephalus,  death  from,  in  Needham, 

Ice  cream,  examination  of,  . 

Ice  supplies,  advice  concerning,    . 

Infant  mortalitj%  ..... 

Rate  of,       .....  . 

Infantile  paralj'sis.     (See  Anterior  poliomyelitis.) 
Infective  diseases,  deaths  and  death  rates  from. 

Fatality  of  certain. 

Post  cards  for  reporting, 

Reported  cases  of  certain. 

Reported  cases  of,  by  towns, 

Seasonal  prevalence  of. 
Influenza,  deaths  and  death  rates  from. 

Reported  case  of,  in  Boston, 
Inspection  of  dairies,  . 
Inspection  of  food  and  drugs, 
Inspection  of  liquors, 
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Inspection  of  slaughterhouses, 
Inspection  of  slaughtering,  . 
Inspectors  of  Health,  State,  the,  . 

Eighth  annual  report  of  the  work  of, 
Inspectors  of  slaughtering,  . 
Intermittent  sand  filters  operated  with  clarified  sewage,  Nos.  429,  430,  431  and 
432,  ... 

Operated  with  untreated  sewage,  Nos.  1,  2,  4,  5C,  6,  9A  and  10 
Intestinal  stenosis,  death  from,  in  Stoughton, 
Ipswich,  water  supply,  ....... 

Island  Grove  Pond  (Abington),  advice  concerning  condition  of, 
Ivy  Lodge  School  (Halifax),  advice  concerning  wells, 

Jails,  houses  of  correction,  prisons  and  reformatories,  sanitation  of. 
Jams  and  jellies,  examination  of,  ..... 

Johnson's  Pond,  analysis  of  water,         ..... 
Jonathan  Pond,  analysis  of  water,  ..... 

Jones,  V.  K.  &  A.  H.  (Lynn),  advice  concerning  well  at  factory, 

Katahdin  Spring  (Lexington),  advice  concerning,   . 
Kenoza  Lake,  analysis  of  water,  . 
Kent  Reservoir,  analysis  of  water, 
Kingston,  water  supply. 
Kitchen  Brook,  analysis  of  water, 


Lake  Averic,  analysis  of  water,     . 

Lake  Cochituate,  analysis  of  water. 

Lake  Pentucket,  analysis  of  water, 
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